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From Nature’s Gas Wells to 
Man Made Storage 














ITH the rapid expansion of natural gas 
W aire line facilities, many public utilities 
are considering the use of underground, high 
pressure storage as the most economical and 
practical method of maintaining a_ readily 
available reserve for use under peak demand 
conditions or in case of failure of long distance 
pipe lines. Stone & Webster Engineering 
Corporation has designed and constructed seven 
underground gas storage fields which vary in 
capacity from 1,500,000 cubic ft. to 120,000,000 
cubic ft. 
Underground high pressure fields involve 
substantially less investment than conventional 


above-ground gas holders or storage vessels at 
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low pressure constructed for equal capacity. 6 ee 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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“Super-Sonic Sport Car” designed and built by L. J. Fageol 


he 
S| OYYAT WILL CARS BE LIKE WHEN | GROW UP DAD?" 


‘Well, son, you can be sure your first car will pack more power, ride smoother and cost less to run than today’s 
cars. The automobile makers know folks always want improvements, so they make better cars every year.” 
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**Norton grinding wheels help — and 
they start on the first rough castings. 
Our hones make cylinder walls smooth 
and long-lasting. Dies and tools are 
manufactured and maintained with 
Norton grinding wheels. 


“Camshafts must be true, or engines 
won’t run smoothly. Norton Cam-O- 
Matic grinding machines finish cam 
contours to p Ae precision. In fact, 
these speedy, automatic grinders help 
lower mass production costs. 


“New cars look better every year. And 
their smoother surfaces for better 
eee jobs come from things like 
ehr-Manning abrasive discs. Behr- 
Manning, remember, is an important 
member of the Norton family.” 
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Gilaking better products to make other products better 
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“Of the thousands of parts that make LABELING MACHINES NON-SLIP FLOORING 
up a modern car, nearly all of them 
are made better by the touch of prod- 
ucts made by the Norton family. That 
also applies to just about every other 

industry, large or small. That’s why I 
N like my job of making better products 
to make other products better.” 


ae 
(BRE, crane AND LAPPING MACHINES 
=S= ; <= 
REFRACTORIES, POROUS MEDIUMS & LABORATORY won 1B) NORBIDE PRODUCTS / 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. 18 A DIVISION OF NORTON COMPANY 
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“CHARACTERISTICALLY” SUPERB! 


Compare the characteristics of the new HRO-50 and 


see why, once again, the HRO sets the standard of receiver 


performance! You'll appreciate the convenience of the new 


HRO-50, too — the new edge-lighted, direct reading dial and 


the insulated, heavy-duty, built-in power supply. For 


thrilling performance, be sure to see and try the new HRO-50 


— the receiver of the year! 





NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 








SUMMARY OF CHARACTERISTICS 


Freq. Range: 
Tube Complement: 


Power Output: 


Sensitivity: 
Selectivity: 


Drift: 
Calibration: 
Shipping Weight: 
Dimensions: 
Price: 
Accessories: 


50-430 kc., 480 ke. — 35 me. 

6BA6, Ist r.f.; 6BA6, 2nd r.f.; 6BE6, mixer; 
6C4 h.f. oscillator; 6K7, Ist i.f.; 6K7, 2nd i.f.; 
6H6 det. & a.v.c.; 6H6, a.n.l.; 6SJ7, 1st audio; 
6SN7, phase splitter and S-meter amp.,; 

6V6 (2) p.p. audio; 5V4G, rect.; 657, b.f.o.; 
OBZ, volt. reg. Accessories: Crystal Calibrator, 
6AQ5; NFM Adaptor, 6SK7, i.f. amp., 6H6, 
ratio det.; Select-o-ject, 12AT7 (2). 

8 watts undistorted, push-pull amplifier 
fidelity + 1 db 50-15,000 cycles. 

1 microvolt or better at 6 db sig./noise. 
Variable from 15 kc. overall to about 400 
cycles at 40 db. 

Negligible after warm-up. 

Direct frequency reading. 

100 Ibs. incl. spkr. and 4 coils. 

1614” deep x 1934” wide x 1014” high. 
$335.00 (less speaker). 

100/ 1000 ke. calibrator, $19.95; 

NFM adaptor $16.95; SOJ-2, $24.95. 
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Carbon black has always had a definite place 

in the manufacture of phonograph records. 

Its use dates back to the time when records looked 
like dictaphone cylinders and there 


was music only on one side. 


All carbon blacks used in the industry 
are added primarily for their coloring 


power, and possible lubricant value. 


CABOT carbon black makes it 

easy to recognize the best quality record. 
It gives that shiny, jet-black 
appearance music lovers accept as the 


hallmark of an excellent record. 











_ aa _ 
GODFREY L. CABOT,INC. ~ isis 
- Py 


77 FRANKLIN STREET 
BOSTON 10, MASSACHUSETTS 




















... the separation of hydrocarbons or other organic chemicals, should be 


designed for efficiency in terms of overall operating costs and amortization of 


capital investment. Tray efficiency, cleaning facility and resistance 


to corrosion are the principal factors to be considered. For practical purposes, 


tray efficiency or tray spacing may be reduced to keep tower 
cost at a minimum. A balance of utility costs against 
chemical recovery may indicate the desirability of 
























a corresponding reduction in the capital 


condensers and heat exchangers. 
Particularly when potential changes 


are foreseen, distillation columns 
with sectional shells and 
removable trays of light alloy 
construction offer special 
opportunities for economy 
because of the ease of 
transfer from tower to 
tower as well as clean- 
ability and resistance 
to corrosion. 





DISTILLATION ENGINEERING AND EQUIPMENT, 
is evellable on request. 


PILOT PLANT 


Distillation columns -of copper construction 60 feet in height with 


diameters from 72 to 78 inches. PROCESS DESIGN 


distillation MECHANICAL DESIGN 
rati 
— . _ SHOP FABRICATION 
processes and equipment FIELD ERECTION 
THE VULCAN COPPER & SUPPLY CO., General Offices and Plant, CINCINNATI, OHIO 


SAN FRANCISCO NEW YORK BUENOS AIRES 
IM CANADA —VICKERS VULCAN PROCESS ENGINEERING COMPANY LTD. — MONTREAL INITIAL OPERATION 








distil lati On processes and equipment for... 


sacrificing some of the recoverable material, with 


outlay for columns and associated calandrias, 


in process or product specifications 
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What GENERAL ELECTRIC People Are Saying 


C. H. LANG, 
Vice President 


DistRIBUTION: There’s a_ notion 
that distribution adds nothing to the 
product. Engineers, who do add a lot 
of value to the product, are partic- 
ularly susceptible to this fallacy. 
But it’s just a matter of basic eco- 
nomics. 

Production adds one value to the 
product: form utility. It gives raw 
materials a useful form. 

Distribution, on the other hand, 
adds two recognized economic values: 
place and time utility. 

For example, fuel oil in the 
refinery has been given form utility 
—it will burn efficiently. But it 
takes distributors and salesmen and 
advertising men and accountants 
and truck drivers to get the oil into 
your fuel tank at home—place 
utility—when the cold weather ar- 
rives—time utility. And anyone who 
has caught a cold during a tempo- 
rary shortage of fuel oil will tell you 
that this time and place utility is 
part and parcel of the product's 
final value. 





A. S. M. E., 
New York City. 
November 30, 1949 
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D. E. CHAMBERS, 
Research Laboratory 


DEVELOPMENTAL STEPS: Suppose a 
ifted chemist who is interested in 
Gacuier new facts about the mech- 
anism of polymerization discovers 
something of significance. This fact 
may be the means which, properly 
applied, may allow a completely new 
material or series of materials to be 
created. The work of discovering the 
new fact, of producing for the first 
time the new materials and de- 
scribing their general properties, is 
what I would define as “research.” 
But it doesn’t follow. necessar- 
ily, that the first bit of this new 
material is suitable for an applica- 
tion. It may have general properties 
which make it appear to have ex- 
cellent promise for a certain field, 
but it is usually necessary to expend 
much more work to fit the new 
material for a specific field of applica- 
tion— indeed, work in this category 
may continue almost indefinitely to 


produce variations of the material 
for new applications as these crop 
up. 

It may be that one result of the 
work on this material produces an 
insulation of markedly superior 
properties. !lowever, it will probably 
be found that. while the material 
may be reasonably satisfactory to 
mold, it cannot be extruded—or it 
cannot be worked in some other 
way without additional modifica- 
tion. 

When the new material has been 
evolved into, let us say, something 
really satisfactory for molding op- 
erations, the product designer is free 
to apply it to his various problems. 
Then, finally, comes the manu- 
facture of the specific product. 

National Electronics Conference, 
Chicago, 
September 27, 1919 


* 
D. W. HALFHILL, 


1 pparatus I Jepartment 

RecoRDING Systeu: The need for 
an adaptable recording system ca- 
pable of remotely registering non- 
electrical, as well as electrical, quan- 
tities has long been realized. Though 
individual recording problems have 
been solved in specific cases and 
with varying degrees of success, a 
single device adaptable to the re- 
cording of many different entities 
such as pressure. electrical quan- 
tities, temperature, and mechanical 
motion has not been readily avail- 
able. 

An answer to many of these prob- 
lems may be found in a recording 
system recently developed for a 
flight-recorder program which re- 
quired that barometric altitude and 
vertical acceleration forces be logged 
continuously by passenger-carrving 
airplanes. A number of unusual 
features have been included in this 
recording system which may prove 
useful outside the field of aviation. 

The inherent flexibility of the 
system allows the recording of al- 
most any quantity, merely by at- 


taching appropriate primary detec- 
tors... Because its light, sturdy con- 
struction permits the system to be 
used where other devices fail, suc- 
cessful operation is found in marine 
use. on surface vehicles, and in air- 
craft. Other uses may be found in 
industry, where an adaptable re- 
cording device has been needed for 
some time. 


Ceneral Electric Review, 
Vovember, 1949 


* 
E. E. CHARLTON, 


Research Laboratory 


Mepicat Evecrronics: In the op- 
erating room, as well as in general 
diagnosis, is there not a need for an 
electronic stethoscope with greatly 
increased sensitivity over the or- 
dinary stethoscope? The surgeon 
should have instant and continuous 
knowledge of the heart action of his 
patient while on the operating table. 
Ile is now dependent on observa- 
tions made with the ordinary stetho- 
scope or by simple feeling of the 
»ulse—observations which cannot 
ie made continuously by the busy 
anesthetist. In addition it may hap- 
pen that the heart action becomes 
so weak that its observation is dif- 
ficult with present instruments. . . 
A small microphone taped to the 
patient picks up the heart beat and 
modulates a small radio transmitter. 
The anesthetist carries on his person 
a miniature receiver which activates 
a sound reproducer of the bone- 
conduction type. (Use of the bone- 
conduction type is preferable in 
order not to diminish the normal 
hearing capacity of the anesthetist.) 
Also a permanent recording of the 
heart action during the operating 
period could aid the anesthetist to 
observe slow variations in the heart 
action and variations in heart-beat 
intensity. 
Inter-American Congress of Surgery, 
Chicago, 
October 21, 1949 


You can put your confidence in— 
GENERAL @@ ELECTRIC 











SAFEGUARD 
for 
QUALITY CONTROL 


Check Gages Periodically 
against JO-BLOCK Standards 
\ 





The accuracy-assurance of world-fam- 

ous Johansson Gage Blocks, now made by 
Brown & Sharpe, is vitally important wherever 
Quality Control is important. Jo-Blocks show up the 
slightest deviation in accuracy of working gages caused 
by wear or accidental damage. Made to accuracy 
standards of +.000002, .000004 and .000008 of an inch. 


In nearly any industry employed in precision pro- 
duction, these gages have many useful applications. 
Write for latest information. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 


We urge buying through the Distributor 


BROWN & SHARPE 








PRECISION 
| PERFECTION 


Diefendorf Gears are made to 
meet exacting engineering 
specifications . . . precision 
perfect in quality and per- 
formance. 
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All materials . . 
of gears. . 
fication only. 


. all types 
. made to speci- 


DIEFENDORF GEAR 
CORPORATION 


Syracuse, New York 
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THE TABULAR VIEW 


Let’s Organize. — Within a decade after the first 
class was graduated from the Institute, the need for 
binding its graduates together was felt by an ener- 
getic group of youths, most of whom were still in their 
twenties. The organization of the M.I.T. Alumni As- 
sociation, on March 17, 1875, is ably recorded (page 
247) by H. E. Lospe 1, ’17, Executive Vice-president 
of the Association, and closely associated with student 
and alumni matters since his undergraduate days at 
M.L.T. during World War I. For 25 years, Mr. Lobdell 
has been associated with the office of the Dean of Stu- 
dents; from 1922 to 1930 he was editor of The Review, 
and since 1930 has been its publisher. 











New Weapons. — The February issue of The Re- 
view contained the first of a two-part article discussing 
the probable nature of any future war. This study, by 
M. H. WituiaMs, “student of geopolitics, teacher, 
writer, and veteran of World War II,” is concluded 
in this issue (page 250) with further consideration of 
the destructiveness of some recent innovations of 
military weapons. The problem of tranquil living is 
not a matter of technological progress. Indeed, since 
there is no defense against atomic weapons, our salva- 
tion lies rather in developing those political and ethi- 
cal means which (through sufficiently strong and 
effective means) outlaw the use of modern arms so that 
free men may live in peace. 


Combine Forces. — Postwar progress in the manu- 
facture and application of laminated materials for 
structural uses is recounted (page 253) by ALBErt G. 
H. Dietz, 32, Associate Professor of Structural En- 
gineering. Dr. Dietz points out that the success of 
modern sandwich laminates results from combining 
the properties of core materials with those of panels 
having strong, smooth, tough surfaces. When two dis- 
similar substances thus combine forces, the resultant 
sheets make better building materials, especially 
when strength, light weight, and low cost are import- 
ant considerations. 


Strike! — Paut Meapows, Associate Professor of 
Sociology at the University of Nebraska, has long 
been a student of the social aspects of technology. 
His writings on such topics have appeared in The Re- 
view from time to time during the past four years, as 
well as elsewhere. Dr. Meadows’ book, The Culture 
of Industrial Man, published in January, continues 
his studies of the machine age. So does his article in 
this issue (page 257). It is largely a coincidence that 
“A Study of Strikes” should be scheduled for publica- 
tion at a time when the nation faces its worst coal 
stoppage in decades. Our social myopia has advanced 
to the stage of tolerating industrial paralysis on a na- 
tionwide scale when strategically placed minorities 
may be unwilling or unable to place national welfare 
above their own narrow self-interest. 


“Turn — Nighttime into Daytime.” — Of spe- 
cial interest to Technology Alumni is the chronicle on 
“A Stein Song” (page 246) prepared by LonspaLe 
GREEN, ’87. 
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Blind man’s buff is an expensive game 
to play with alloy steels. It is safer to 
go directly to the steel that will give the 
best performance at the lowest cost per 
finished part. 

Molybdenum steels have shown time and 
again that they will provide consistently 
good properties at surprisingly low cost. 
Even their impact strength is consistent 
because they are not temper brittle. 

Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


® c3 
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MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 


Applied ultrasonic research and development 


Design and construction of scientific instruments 


to your performance specifications 


Complete engineering of original or unique electrical 


and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 


Telephone: CApitol 7-6990 “Cable Address MARHUB-Boston 
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Centennial Corroboration 


From E.vsert G. ALLEN, 00: 

Your January number, with its splendid articles review- 
ing the progress of the past 50 years, is most interesting. 
Surely it is worth while to stop, look back over our past, 
and set our sights for future endeavors at frequent inter- 

vals. But your statement that this is the inauguration of a 
new half century raises a ghost which we older Alumni 
thought was laid 50 years ago. 

If it is established that the first year was the year 1 A.D., 
then it follows that the last year of the first half century 
was the year 50 A.D., and that the last year of the first half 
of the Twentieth Century is the year 1950 A.D. And of 
course the half century will not be ‘completed until the end 
of the last moment of December 31, 1950. 

To corroborate this conclusion, a number of competent 
authorities were consulted with the following results. 

The Encyclopaedia Britannica states in its article on the 
Calendar: “Every year the number of which is divisible by 
4isa leap year, excepting the last year of each century, 
which is a leap year only when the number of the century 
is divisible by 4. 

The National Bureau of Standards, in answer to a direct 
inquiry says: “You are correct in your interpretation of the 
half century. . . . The reasoning is simple. The first year 
of our present era is designated as the year 1 A.D. It was 
not completed until the end of that year. Similarly the half 
centuries are not completed until the end of the 50th year.” 

The Nautical Almanac Office of the United States Naval 
Observatory similarly writes: “Your belief that the half- 
century will not be over until the end of 1950 is quite cor- 
rect. This comes about because there was no year zero. 
The first year of the first century was the year one, and the 
last year of the first century was the year 100.” 

And finally Webster’s Dictionary gives the following 
definition of the word “century”: “A period of a hundred 
years . . . specifically one of the hundred-year divisions 
of the Christian Era; as, the first century (A.D. 1-100 in- 
clusive); the nineteenth century (A.D. 1801-1900).” 

I conclude that we must wait until the end of this year 
before we can truly say that the half century is ended. 
West Newton, Mass. 








E. A. Laboratories 
(10 contracts since 1918) 
Henry Manley, Engineer 





What E. A. Laboratories said of our Service 


“Your organization was alert, on the job and op- 
erated as a perfect team. It seems that from the year 
1918, when we first started to work with your Com- 
pany, each job was fulfilled by you efficiently and 
promptly.” 


W. J. BARNEY CORPORATION 


FOUNDED 1917 
101 PARK AVENUS, NEW YORK 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, Vice President 
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Coming 


SUCH QUICK EASY CLEANING .. . practically no scrubbing 


. no fading of colors . . . no irritation for tender skins— 
sounds like a new and better soap, doesn’t it? But it isn’t 
soap at all! 

Now you can have a modern cleaner that removes dirt 
with unbelievable speed. yet is completely mild to the skin 
and to the sheerest fabrics. Modern cleaners carry the dirt 
away with them, and form no ring in the dishpan or tub. 

These new cleaners are made from organic chemicals. 
They are scientifically prepared to work equally well in 
soft, hard, even salt water. 

For washing dishes or clothes. for housecleaning, for in- 
dustrial uses, better cleaners are here right now—and they 
are improving every day. 


Today’s modern synthetic detergents are not soaps... 








SYNTHETIC ORGANIC CHEMICALS”) + 
Prest-O-Lite Acetylene + PYROFAX Gas 


ACHESON Electrodes + PRESTONE and TREK Anti-Freezes 


Trade-marked Products of Divisions and Units include 


LINDE Oxygen + 
NATIONAL Carbons’ + 





cleaner 


they are entirely different chemically, and work in a dif- 
ferent manner. 

The people of Union Carbide have a hand in making 
many of the organic chemicals that go into these modern, 
efficient cleaners. Producing better materials for science and 
industry—to aid in meeting the demand for better things 
and better performance—is the work of Union Carbide. 
FREE: /f vou would like to know more about / 
many of the things vou use every day. send for / 
the illustrated booklet * Products and Processes.” 
It tells how science and industry use UCC’s 


Allovs. Chemicals, Carbons, Gases, and Plastics. 
HW rite for free Booklet A. y 


NION CARBIDE 


AND CARBON CORPORATION 
wCC! NEW YORK 17, N. TY. 





30 EAST 42ND STREET 





BAKELITE, KRENE, and VINYLITE Plastics 
EVEREADY Flashlights and Batteries 


ELECTROMET Alloys and Metals « HAYNES STELLITE Alloys 
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70 GET A SET OF 









WHICH KINO 
SHOULO ¢ Buy ? 






1D SAY GOOOYEAR 
SUPER-CUSHIONS. CAR. 
MAKERS USE MORE OF EM 
THAN ANY OTHER LOW— 
PRESSURE TIRE. AND THEY 
x TEST ALL KINOS OF TIRES 
THEMSELVES. 






















Here's why leading car makers 
and the public prefer this great 
tire: It gives ... 

A SOFTER RIDE! 

A SAFER RIDE! 

FEWER CAR REPAIRS! 

MORE MILEAGE! 


SUPER-CUSHION T.M.—THE GOODYEAR TIRE &@ RUBBER COMPANY 


LOW-PRESSURE TIRES. 




















THATS RIGHT, ANO 
THE PUBLIC BUYS A LOT 
MORE GOODYEAR 
SUPER-CUSHIONS THAN ANY 
OTHER LOW-PRESSURE TIRE. 
FOR MY MONEY, THAT 
CLINCHES IT { 








More people ride on Goodyear Tires than on any other kind 
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The Gloucester Fisherman 


another in a series of well-known New England scenes 
by Sidney L. Kaye, ’30 
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The Trend of Affairs 


Flotation for Cancer Cells 


TECHNIQUE Which promises greater accuracy in 
A searching body fluids for cancer cells, and 
which greatly reduces the time required for 
microscopic studies of specimens, has been devised by 
Dr. Bert L. Vallee, a research associate in the Insti- 
tute’s Department of Biology, and Don W. Faweett, 
of the Department of Anatomy, Harvard Medical 
School. Their research, which has resulted in a no- 
table improvement in one of the most important meth- 
ods of cancer diagnosis, was carried out in the Vincent 
Laboratory at the Massachusetts General Hospital, 
and is reported in the January 13, 1950, issue of 
Science. 

Doctors Fawcett and Vallee found that cancer cells 
are usually less dense than normal cells, and this dis- 
covery led them to conclude that there might be a 
means of separating the two types of cells according 
to their weight. If body fluids were floated on some 
liquid of proper specific gravity, the lighter cells 
should remain on the surface, whereas the other ma- 
terials should drop to the bottom. This principle has 
been successfully applied in their new technique. 

Ordinarily, under current diagnostic methods, the 
body fluid is drawn off and spun in a centrifuge at 
high speed. The residue is then placed on a slide and 
examined under the microscope. Examination is tedi- 
ous and time consuming, and often technicians spend 
20 minutes or longer looking into microscopes in 
search of cancer cells. 

In the new technique developed by Doctors Vallee 
and Faweett, the heavier residue is caused to settle, 
and the lighter parts, containing cancer-cell concen- 
trations, float on the surface. Through this new tech- 
nique, a concentration of cancer cells is achieved in 
the microscopic field by eliminating other structures 
which interfere with their identification. Using the 
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new technique, cytologists are able to discern, in less 
than a minute, cancer cells which they might have 
spent a great deal of time seeking with conventional 
methods. It is estimated that by concentrating cancer 
cells by the new technique, the average technician 
can do the microscopic examination in about 10 per 
cent of the time previously required. A substantial in- 
crease in accuracy of identification is also achieved. 

The present finding is incidental to Dr. Vallee’s ef- 
forts to ascertain chemical differences between can- 
cerous and normal cells. Three years ago, while at the 
Harvard Medical School, he, in collaboration with 
Walter L. Hughes, Jr.,'37, used serum albumin to sep- 
arate the heavier red blood cells from white blood 
cells. The new technique represents an application of 
the earlier fundamental finding. 


Atomic Energy and the Life Sciences 


I N spite of the fact that there has been an extraordi- 
nary amount of publicity about the activities of the 
United States Atomic Energy Commission, it has been 
very difficult for the average layman to gain a com- 
prehensive idea of its work. This is partly because the 
military aspects of atomic energy have dwarfed its 
peacetime applications, and partly because, until 
now, there has simply been no concise description of 
its research applications. The book, Atomic Energy 
and the Life Sciences (United States Government 
Printing Office: United States Atomic Energy Com- 
mission, July, 1949. $0.45) has the advantage of being 
authoritative, clearly written, and comprehensive in 
its treatment of the uses of atomic energy in medicine 
and biology. It describes the nature of the various 
types of radiation and their effects, and then outlines 
in a brief way the scope of basic research now under 
way or contemplated. This research is very active, es- 
pecially with respect to the effects of radiation on 
tissues and organs, radiation sickness, the effect of ra- 





diation on heredity, and in the application of knowl. 
edge of radiation to agricultural research projects. 

The problem of how to protect workers in the field 
of atomic energy is adequately discussed. Agreement 
concerning procedures in this field is difficult because 
so little is known about how much radiation the body 
can absorb without immediate or remote aftereffects. 
The general principle of keeping the individual’s ex- 
posure below .05 of a roentgen a day is approved; 
this leaves a generous factor of safety. The persons 
charged with administration of such a program of 
protection have become known as health physicists. 
There are about 500 persons already in this field, and 
as radio isotopes are used more and more in universi- 
ties, hospitals, and industries, the need for health 
physicists will increase enormously. 

Radio isotopes have been particularly useful in the 
study of biochemical and physiological processes be- 
cause they can be used as tracers and thus can aid in 
the understanding of the exceedingly complex chemi- 
cal and physiological reactions that occur in living tis- 
sues. Research under way is designed, therefore, to 
throw light on the mechanism of anemia, the role of 
iron and zinc in blood metabolism, electrolytic 
changes in body fluids, the synthesis of proteins, and 
diabetic processes. Radio isotopes have also been 
used in the treatment of thyrotoxicosis, cancer of the 
thyroid gland, and polycythemia vera. At present, the 
use of radioactive materials in clinical medicine is 
very limited, but their potential role appears to be a 
very large and important one. As side results of these 
research projects, techniques are being devised to 
make body measures hitherto impossible, or at best 
impracticable, such as measurement of total blood 
volume, total extracellular fluid, total body water or 
total body sodium. There is a good possibility that 
one radio isotope, radiophosphorus, may be of value 
in the location of brain tumors because of the fact that 
certain tumors concentrate injected radiophosphorus 
more than does normal tissue. 

The role of atomic energy in agricultural research 
is described, indicating that much new progress may 
be expected in the field. A description of the different 
types of particle accelerators will be very useful to the 
layman who is puzzled by the differences between 
synchrotrons, cyclotrons, betatrons, and electrostatic 
accelerators. 

As Dr. Alan Gregg points out in his foreword, “The 
greater man’s knowledge of the laws of nature, the 
more substances he can create that have never actu- 
ally been found in nature. We can thus not only make 
completely unfamiliar substances but also release 
forces that in quality or intensity are not to be found 
in the natural world. Virtually a second world for 
study and exploration comes thus into being as a re- 
sult of profoundly understanding the laws that govern 
the phenomena of the world about us-—the first 
world we studied and explored.” 

A study of this small book will do much to help the 
general reader to understand what the Atomic En- 
ergy Commission is doing in addition to making 
bombs. It will also give him the perspective needed to 
react intelligently to the political attacks made on 
those charged with the duty of developing this new 
source of knowledge and power. — D.L.F. 


Our Stein Song 


By LonspALE GREEN 


AS many Technology men know, the words to the 
well-known M.I.T. Stein Song were written by 
Richard Hovey, a Dartmouth man of the Class of 
1885. But not until about 10 years after his graduation, 
when engaged in literary work in Boston, did he be- 
come acquainted with a musician who had a reputa- 
tion as a composer and who supplied music for his 
lyrics. That man was Frederic Field Bullard, a mem- 
ber of the Class of 1887 at M.I.T. But Bullard never 
graduated from the Institute. His first and only love 
was music and he left the Institute to spend four 
years in Europe. Years ago, the European stamp of 
recognition seemed to be indispensable to a musical 
career in this country. So we next hear of him studying 
composition and the organ at the Munich Conserva- 
tory with Josef Rheinberger. On his return to the city 
of his birth — Boston — we knew of him as a music 
teacher and the composer of music for many songs. 

But to return to Mr. Hovey, a journalist and drama- 
tist. He did not write “A Stein Song” while at Dart- 
mouth. One of his 12 volumes of poems is entitled 
Dartmouth Lyrics, and in the list of those songs “A 
Stein Song” is not included. Ten years after his gradu- 
ation it was first printed in 1895. Hovey was a con- 
stant attendant at the Dartmouth alumni reunions 
which were generally held in Boston, and the drink- 
ing song was not for the callow youth of the college 
but for seasoned Alumni. 

We next hear of Bullard as the conductor of the 
noted Boston Symphony Orchestra. On one occasion 
the program was entirely composed of his own com- 
positions, including “A Stein Song.” Many of his 
M.L.T. classmates of 1887 attended that recital and 
joined in the singing. Bullard was a loyal classmate to 
the Alumni. A few years ago James M. Barker, ’07, of 
the Chicago Technology group, who has a vivid recol- 
lection of meeting Bullard, wrote of this event: 
“When I entered as a freshman in 1903 it was the era 
of when President Pritchett had started the so-called 
‘Kommers’ at the then Tech Union. Bullard attended 
some of these and led in the singing of “A Stein Song’ 
and even after 45 years the memory of his personality 
still remains with me.” My own classmates who lived 
in, or near, Boston also write in the same interesting 
vein about Bullard, and M.I.T. has dedicated its Song 
Book to Frederic Field Bullard, ’87. 

Bullard, born in 1864, died in his 40th year. Hovey 
himself was also born in 1864 and died in 1900. What 
a fiend he was for work in his short life. In the well- 
known volume, Bartlett’s Familiar Quotations, there 
are eight excerpts from Hovey’s works, and the chorus 
refrain from “A Stein Song” is included in the list. 

Years ago Colliers had an article on college songs 
and quoted “A Stein Song” as the best of the list, but 
they did not identify it with any particular school. 

This year as the 75th anniversary of the Alumni As- 
sociation of M.I.T. is celebrated, we pause and pay 
homage again in song to two whose gift to Technology 
can tangibly be voiced at reunions and Alumni Days 
to re-create the fellowship of Technology men. 
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St. Patrick’s Day: 1875-1950 


An Account of the Founding of the M.1.T. Alumni Association 


Written on the Occasion of Its 75th Anniversary 


BY H. E. LOBDELL 


years after Lord Howe's last departing Brit- 

ish grenadier sailed away for Halifax — passed 
off tranquilly under skies that were mostly clear, with 
no rainfall. By early afternoon the thermometer 
reached a high of 41 degrees, after which it dropped 
hour by hour, aided by a blusterous March wind, to a 
midnight low of 19 degrees above. In due course, the 
local Observer's Office of the Army Signal Corps com- 
puted the mean humidity and barometer readings for 
the day as having been 57.5 and 29.6, respectively. 

No robberies, no other crimes of violence, and no 
scandalous happenings in Boston on this Wednesday, 
the 17th, achieved subsequent front-page headlines; 
and but two fires were sufficiently serious to provoke 
an alarm —a pair of minor blazes: one in the South 
End “saloon of T. Brady,” and the other, quickly ex- 
tinguished by Hose 3 around 9:00 P.M., in a defective 
chimney flue of the “dwelling of John Doyle at 180 
Cambridge St., loss $25.” 

Business on the Stock Exchange was “fair,” the 
prices of bonds “were well sustained,” call loans on 
“good collateral” were to be had at “S to 6 per cent.” 
The day’s shipping intelligence included a statement 
that “32 East Indiamen, 40 vessels from Cuba, and 40 
from European and Mediterranean ports are on the 
way to Boston.” Jordan, Marsh and Company promi- 
nently advertised “Spring Importations of Dress 
Goods,” specifying such bargains as “Cashmere de 
Beiges, at 50 cents. Very Cheap” and “2,000 pieces of 
Suez Cloths at 37% cents.” 

As a fast-growing city of over a quarter of a million 
(for the 250,266 souls enumerated by the United 
States Census of 1870 multiplied 44 per cent during 
the ensuing decade), Boston had a traffic problem, 
which impelled one irate citizen to write to the Tran- 
script characterizing “a blockade of horse cars extend- 
ing from Temple Place to Castle Street. . . as such 
an outrage and nuisance.” But there were cheering 
matters to counterbalance: the Water Board for the 
past two days “entertained no fresh complaints of fro- 
zen pipes,” and the “attention of hundreds of pedes- 
trians” was attracted applaudingly by the use of steam 
to clear snow from a downtown street. On this 
“novelty” the Transcript observed: “The hard-packed 
mass was broken up, piled over an exhaust vent, and 
the steam turned on full force. It is not necessary to 
say that the snow was then in a melting mood.” 

True, in the forenoon of the 17th at the State House 
there was momentary perturbance, when Governor 
Gaston declined to review the parade of the “Irish 
Societies . . . as the procession was made up in part 
of organizations bearing arms, contrary to the laws.” 
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Nevertheless, at 2:00 P.M. the Senate met as ap- 
pointed, and so did the House where, according to the 
Boston Globe, “business . . . was very heavy, and an 
immense amount of routine work was gone through 
with.” That evening at the Parker House, His Excel- 
lency was “greeted with three hearty cheers” by some 
75 persons gathered at “the usual supper” to celebrate 
the 138th anniversary of the venerable Charitable 
Irish Society; which no doubt encouraged the Globe's 
editor to conclude in next morning's edition that the 
Governor's “perfectly valid and tenable [stand] re- 
veals an unexpected but most gratifying degree of 
firmness and backbone, the lack of which was urged 
so strongly against him at election time.” 

Elsewhere in Boston that evening there took place 
the 10th and last of the season’s Symphony concerts; 
the “Boston Theatre was crowded to the walls” by ad- 
mirers who came to witness Edwin Booth in Riche- 
lieu; at the Globe another capacity audience enjoyed 
the “great dual impersonation of Lady Dedlock and 
Hortense in ‘Chesney Wold’ ” given by Mme. Jan- 
auschek, billed as the “Queen of English Tragedy”; 
and at the Howard Athenaeum there was the custom- 
ary vaudeville. Also, as noted conspicuously in the 
next day’s Transcript by a laconic seven-word, one- 
sentence item, quoted in its entirety from the head of 
the middle column on page one: “The Jackson Fishing 
Club feasted last evening.” 

Unnoticed, however, by the press of March 18 — 
(by the Transcript, Globe, Advertiser, Post, Herald, 
and Traveler) — was a meeting held at 491 Boylston 
Street, where 23 graduates of the Institute of Tech- 
nology convened at 7:00 P.M. on March 17, 1875, for 
the express purpose of perfecting the organization of 
its Alumni Association. 

At the time, the Institute was approaching its legal 
14th birthday, but as a “school” it was only 10 years 
old. The legislative act for its incorporation was ap- 
proved April 10, 1861, two days before the attack on 
Fort Sumter; but classroom exercises did not start un- 
til less than two months before General Lee’s surren- 
der at Appomattox. For it was in his diary under 
date of February 20, 1865, that William Barton 
Rogers, President, made the entry: “Organized the 
School! Fifteen students entered. May this not prove 
a memorable day!” 

The “Preliminary Course of Instruction in the 
School of Industrial Science of the M.I.T.” was con- 
ducted during the next four months in temporary 
quarters at 16 Summer Street, Boston, in No. 1 Mer- 
cantile Building, on the north side between Hawley 
and Arch Streets. It was expected that the “new In- 
stitute Building” (which, for convenience will be re- 














Charles R. Cross, ’70 


Professor of Physics at the Institute, and First Secretary of ihe 
M.L.T. Alumni Association 


ferred to from here on as “Rogers” though it was not 
officially so-named until after the founder’s death in 
1882) might be completed by the opening of the aca- 
demic year 1865-1866. But Rogers required more 
time, and more money, to finish than had been antici- 
pated and only one of its lecture rooms and but a sin- 
gle laboratory were ready for use by February of 
1866.° The next autumn, however, all Institute activi- 
ties were removed from Summer Street to Boylston 
Street, to the joy of all concerned. The total registra- 
tion then was 137, and this increased to 167 for the 
year 1867-1868. 

In June of 1868, the first class, numbering in all 14, 
was graduated: six in Civil Engineering; six in Min- 
ing Engineering; one in Mechanical Engineering; and 
one in Science and Literature. The latter was Eli 
Forbes, 68, destined to enjoy a notable career in tex- 
tile manufacturing and banking until he was well 
past three score and ten, but who acquired his unique 
distinction in Institute annals on New Year’s Day of 


* Plagued by constant financing problems, President Rogers 
was enabled to proceed with plans to “commence building” 
through a gift of $75,000 — the largest so far received — from 
Dr. William J. Walker of Charlestown on April 21, 1863. Con- 
struction began in 1864, the estimated cost of the building and 
equipment being $157,000; but when Treasurer John Cum- 
mings closed his books “as at May 25, 1866” they showed the 
actual expenditure had been $285,159.62. 

Meanwhile, Dr. Walker died in April, 1865, “leaving an im- 
mense fortune.” After providing for certain relatives, and so 
on, he bequeathed one quarter of the residue of his estate to 
the Institute — which received from the executors $100,261 on 
December 4, 1865; $40,415 more by June, 1870; and an addi- 
tional $56,157.48 over the next 47 years. The final payment, 
which brought Dr. Walker’s total benefactions to the Institute 
to over $270,000, was a check for $664.54 delivered on March 
19, 1917. 








1865 when, from Lowell as a stripling not yet turned 
16, he called in person at the office of President Rog- 
ers to enroll — and thus became the first student to 
enter the first class of M.I.T. 

Registration expanded steadily, from 172 in 1868- 
1869 to 261 in 1871-1872, but in those early days there 
were many “Special” students and the numbers grad- 
uating were small, being for the Classes of 1869 
to 1872, respectively, 5, 10, 17, and 12. In June of 1873, 
however, 26 degrees were awarded (including the In- 
stitute’s first in Architecture); and in the farsighted 
faith of this group the idea of having an Alumni As- 
sociation of M.I.T. found its genesis. In the enthusias- 
tic flush of the first of the annual reunion dinners of 
the Class of 1873, held at the Parker House on Jan- 
uary 23, 1874, George W. Blodgett, °73, moved: 


That a committee of three be appointed to consult the 
classes and students who have graduated from the Insti- 
tute and see what action they will take, if any, in regard 
to the formation of an Alumni Association of graduates 

. and report on the matter at the next annual meeting 
of the class. 


His proposal “after a short discussion was adopted,” 
and he, together with William A. Kimball, ’73, and 
Webster Wells, 73, (both also from Course I), were 
“elected to serve on that committee.” From here on 
for the next twelvemonth, Kimball was the prime 
mover in carrying forward Blodgett’s original idea, 
although the latter continued active in the affairs of 
the Alumni Association until his death in 1911. (As an 
aftermath footnote to another idea of Blodgett’s, it was 
he in 1887, when in charge of signals on the Boston 
and Albany, who equipped a New York express with 
electric lights, one of the first American trains to be so 
illuminated.) 

The following October, Kimball addressed a formal 
questionnaire to ascertain the collective reaction 
of the 102 graduates (18 having been added to the 
previous total of 84 by the Class of 1874). The replies 
indicated a “decided and general wish for an Associa- 
tion of Alumni,” and Kimball, consequently, “earnestly 
requested . . . the graduates . . . to meet at the In- 
stitute, on Friday, the 29th of January, 1875, at 2 p.m.” 
At the appointed hour, 27 assembled “in the Physical 
Lecture Room” of Rogers and chose Robert H. Rich- 
ards, ’68, to act as chairman of the meeting with Kim- 
ball as its secretary. Kimball then addressed the chair, 
according to the minutes which were actually kept by 
Charles R. Cross, ’70: 


Before completing our organization, it seems advisable 
that we should consider why we are to form an association, 
and the objects that we have in view. I wish to offer a few 
ee not because my personal a is particu- 
larly valuable, but as it is the result of the opinions of 
those who have written to the Committee on the subject, 
and many of the writers are not here to speak for them- 
selves. 

An Alumni Association is more especially desirable for 
us than it is for college graduates, inasmuch as we do not, 
like them, further continue our preparation for work by 
means of law-schools, medical colleges, etc., but at once 
make a practical use of our Institute training. We naturally, 
therefore, take a more immediate interest in our Alma Ma- 
ter and are sooner qualified to estimate the value of her 
course of study. 
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It is good that we should regard the pleasure of meet- 
ing together socially, but this is not our first object. It seems 
to me that we owe a duty to Education, to Science in gen- 
eral, and, to the Institute of Technology in particular, that 
we can only pay by strengthening its hands and increasing 
its influence in every possible way. This we shall do at once 
by forming an Alumni Association, and limiting the mem- 
bership to those who have been endorsed by the degree of 
the Faculty. We show then that the degree of the Institute 
means something to us, and we, in some measure discour- 
age the idea, too prevalent in the school, that it makes 
little difference whether or not a man takes the required 
course. If we find by experience that the regular courses 
are not good, let us advise with the authorities — not en- 
courage a disregard of their requirements. 

The elder Alumni can also directly benefit the Institute 
by doing what lies in their power to furnish graduates 
with work; by recommending them for vacancies where 
they have influence, and by informing them, through the 
Secretary of the Association, of such openings as they know 
of in different parts of the country. 

I think, gentlemen, that the Alumni may in future 
give an iminense help to the young graduates in their start 
in life. In so doing they will assist Progress, they will assist 
the cause of scientific education, they will furnish a strong 
motive for young men to go to the Institute of Technology 
and to do their best while there. 

In forming this Association then, and in organizing it, 
we must keep clearly in mind the fact that we are engaged 
not so much in a work of pleasure, as of duty, and that our 
aim is to help on Progress and to advance Science by in- 
creasing the efficiency of that school to which we owe so 
much. 


Kimball's keynoting remarks met with a wholly fa- 
vorable reception except on two counts. The first of 
the objections was easily resolved by simply record- 
ing as “the sense of the meeting that there should be 
a social entertainment in connection with the yearly 
meetings of the Association,” but the second provoked 
extended debate. The question was whether member- 
ship should be confined exclusively to “graduates,” for 
some present “were in favor of admitting others who 
had been connected with the Institute.” Finally, 
Kimball's views prevailed in the balloting though not 
unanimously, the vote being 16 to 8. 

Russell H. Curtis, "70, later a member of the Chicago 
bar, moved that a “Committee of three be appointed 
by the Chair to draw up a Constitution and call for a 
future meeting of the Alumni,” which motion was 
carried. Almost at once, however, this action was re- 
considered while James P. Tolman, ’68, further moved 
that the “Committee on the Constitution should con- 
sist” of Cross, Richards, and Kimball. Tolman’s nomi- 
nations pleased everybody; and adjournment of this 
meeting was taken. 

Less than seven weeks later, on the evening of 
March 17, Cross and his colleagues made their report, 
with Richards in the chair and Cross as secretary of 
the meeting. In the call there had been enclosed a 
draft constitution of eight articles, and from the metic- 
ulous minutes kept by Cross it would seem that most 
of the 23 persons attending at 7:00 P.M. had come pre- 
pared to participate actively in a joint endeavor to 
improve the draft’s phraseology. Edward H. Clark, 
70, at the outset did try to get the recommended con- 
stitution accepted in toto, but his efforts were stifled 
by a substitute motion that it be taken up article by 
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Robert H. Richards, ’68 


One of the founders and First President of the M.1.T. Alumni 
Association 


article. Article | emerged from the ensuing discussion 
practically unscathed upon a motion by C. Frank Al- 
len, "72; but Article II lost its entire final clause amid 
an examination of merits and demerits by Allen, Tol- 
man, Clark, Curtis, Albert F. Hall, 68, Daniel W. Wil- 
lard, "70, and others. As adopted, these two articles 
read as follows: 

I. This Society shall be called the Alumni Association 
of the M.I.T. Its object shall be to further the well-being 
of the Institute and its graduates by increasing the interest 
of members in the school and in each other. 

II. All graduates of the M.LT. shall be entitled to the 
rights of membership. t 


Articles III, IV, and V provoked “warm discussion” 
but were finally accepted as providing for a president, 
vice-president, and a secretary, each to be elected for 
two-year terms. These three “with two other mem- 
bers” were to form an Executive Committee to “look 
to the general interests of the Association.” The duties 
of the officers were specified as “those commonly ap- 
pertaining to their offices, and the Secretary shall, in 
addition, perform the duties of Treasurer.” (This lat- 
ter custom was continued until 1929, when James R. 
Killian, Jr., ’26, became the Association’s first elected 
Treasurer. ) 

(Continued on page 280) 

+ Though the question was again agitated in 1882, 1886, 
1892, and 1895, it was not until December of 1897 that, upon 
recommendation of a committee headed by Harry W. Tyler, 
'84, the document was amended to provide for membership by 
former students not graduates. Now, on the 75th anniversary 
of founding, Article I of the constitution stands as follows: 

“I. This organization shall be called the Alumni Association 
of M.I.T. Its object shall be to further the well-being of the In- 
stitute by fostering the interest of the Alumni in the Institute 
and in each other.” 





application of rockets to warfare logically leads 

into a discussion of the broader view concerning 
the shape of future wars. Perhaps the first reaction to 
the new orders of magnitude presented by the com- 
bination of the rocket and atomic power is one of in- 
credulity, but the technological nightmare which any 
future war will inevitably bring cannot be dispelled 
by closing one’s eyes. All the weapons thus far de- 
scribed can be built, and will be, if they are required. 
As a matter of fact, most already exist in prototype 
form. The Germans have shown the world clearly 
what lies ahead for the peoples of our civilization if 
war continues. Their A-4’s, Natters, and Wasserfalls 
provide a lesson which the human race must 
learn now, for there may be no second chance. It will 
be too late when the dust of all man’s treasures go 
into the make-up of a universal dust storm. 


T= examination of rocket fundamentals and the 


The Possible Shape of Future Wars 


Military personnel throughout the ages have hon- 
estly believed that no weapon is decisive, and that for 
every form of attack there is some defense. This state- 
ment may have been true until now, but it is no 
longer valid. In the guided rocket, the Germans may 
have had the answer to the heavy bomber, but it 
came too late to prevent the destruction of their cities. 
During the interval between the adoption of a new 
weapon and the use of effective countermeasures, the 
damage done to the material structure of civilization 
grows steadily greater and there must come a time, 
at last, when breakdown occurs. The present state of 
Germany shows how nearly that point had been 
reached even with the weapons of the preatomic age. 


Official National Military Establishment Photo from Acme 





Weapon of the 


The Technological Nightmare Any 
Future War Will Inevitably Bring 
Cannot Be Dispelled by Closing 


Our Eyes to Present Dangers. 


No instrument of war has ever been conceived that 
lends itself so perfectly to treacherous, unher- 
alded, and possibly overwhelming attack as the rocket. 
There is a tendency to imagine that the very extent of 
their devastation would deter an aggressor from using 
the most powerful weapons of all. So pathetic a belief 
denies the facts of history, for ruthless men will use 
any means of warfare that come to hand as long as it 
promises military victory. By no means does it follow, 
however, that the new weapons need rely on annihila- 
tion to produce decisive results. The combination of 
rocket and atomic explosive raises the possibility of an 
entirely new type of warfare — radio-atom warfare. 

Reports reveal that the temperature of an atomic 
bomb is of the order of several million degrees. These 
reports have emphasized the intolerable brilliance of 
the explosion, but it is seldom realized that only an in- 
finitesimal fraction of the radiation lies in the visible 
spectrum at all. By far the greater part of the energy 
radiated lies around a peak nearly 10 octaves higher, 
and the total rate of dissipation is about a million mil- 
lion times as great as that from an equal area of the 
sun’s surface. In other words, the atomic bomb acts as 
an x-ray generator of unimaginable power. 

Many of the casualties at Hiroshima were due to ra- 
diation alone, and many of the people who were not 
killed outright were permanently blinded. If bombs 
are developed for their actinic output, rather than 
their explosive power, and detonated perhaps 10 miles 
above the ground, they could interdict enormous 
areas. No one would dare to venture into the open, if 
at any moment of the day or night, he might be struck 
down by a searing blast of radiation. Above all, crops 
could be blasted with such a weapon and all agricul- 
tural processes brought to a standstill. This alone 
would be enough to decide the outcome of a war. 

It is perhaps here, rather than in its more com- 
monly discussed uses, that the long-range rocket pre- 
sents the most terrifying possibilities. If such a thing 
can ever exist, here would seem to be the ultimate 
weapon. It need have no great accuracy, and even if 
it were intercepted the resulting explosion would be 
just as effective. A rocket every few hours would pre- 
vent outdoor life or movement over perhaps thou- 
sands of square miles. 

Such attacks might in time assume even more 
frightening forms. The rockets might be detonated 
nearer to the ground to induce artificial radioactiv- 
ity. This would compel the evacuation of the areas 
affected. Neutron and gamma-ray war heads might be 
developed against which only great thicknesses of 
rock could provide protection. The most terrible 


THE TECHNOLOGY REVIEW 














~@ tb ~ «a 


ee ae 














Next War—lIlI 


The Only Defense against Weapons 
of the Future Is to Prevent Them 


from Ever Being Used. 


BY M. H. WILLIAMS 


threat would be x-ray mutation. This might well 
cause a people to cease their fighting when normally 
they would fight to the death against ordinary 
weapons of their enemy. 

Today our reaction to such ideas is one of horrified 
disbelief, but horror is a singularly ineffective safe- 
guard. The repugnance men once felt for flame throw- 
ers and gas wartare did not prevent, or even notably 
retard, their adoption. Total war is bounded only by 
the limits of man’s material powers, and those limits 
are rapidly expanding. 

What part the Armed Forces, as we know them to- 
day, will play in any major war between great powers 
will depend on how far the technological revolution 
has advanced. The statement that armies and navies 
are obsolete is certainly not true today, nor is it likely 
to be for many years to come. Countries may be de- 
feated by long-range weapons, but they must then be 
occupied even if there is no land fighting. The great 
capital ship, the protection of which has become such 
an increasing burden, has had its demise predicted so 
often that any further prophecies of doom are apt to 
be discounted. The carrier-borne fighter has provided 
the fleet with air cover, and guided missiles may give 
warships still more effective protection against air- 
craft. But the long-range rocket will be able to seek 
out moving targets at least as readily as fixed ones, for 
no radar camouflage can conceal a battle fleet steam- 
ing across an open sea. It is now possible to liberate 
at a single spot, and in a fraction of a second, enough 
energy to lift a million-ton fleet vertically a dozen 
miles. The output of the Hiroshima bomb was of the 
order of 10,000,000 mile-tons. What effect such forces 
will have when released beneath the ocean has yet to 
be seen, for the details of the Bikini test have not been 
made public, but they must surely spell the end of any 
relatively compact formations of heavy ships. 

Navies will be needed for the transfer of supplies 
in any conflict in the foreseeable future, but the fear 
of radar reconnaissance followed by sudden annihila- 
tion may force them underseas. The invention of the 
Walter engine has made this technically possible and 
any surface craft may be small, high-speed units pow- 
ered by similar motors. The superseding of heavy 
guns by precision guided rockets could indeed make 
large warships unnecessary, since vessels of all sizes 
but the very smallest would have equal fire power. 

An important naval development will probably be 
the mobile rocket launcher, almost certainly a 
submersible. Its purpose would be to approach an en- 
emy country and fire long-range rockets at selected 
targets, perhaps along trajectories that would make 
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the victim suspect some entirely innocent neighbor. 
Such a scheme would have an irresistible attraction 
to certain types of mind. The treachery required in- 
volves no more than a straight-line extrapolation 
through Pearl Harbor. 

The effect of the new weapons on field armies is 
more difficult to analyze. Any nation fearing invasion 
would use its long-range weapons to the utmost 
against approaching armies, knowing that the oppor- 
tunity would pass when the battle had been joined. 
It is difficult to see how any assault could be launched 
in the face of weapons that have already destroyed 
100,000 lives in an instant of time, and it seems more 
likely that the armies would not, in fact, move for- 
ward until the issue had been decided. 

Armies will, of course, still be required for many 
types of fighting. No one imagines that long- 
range rockets would have assisted greatly in the 
Burma campaign. But it must not be forgotten that 
the very existence of the new weapons makes im- 
probable such campaigns as the long struggle for air 
bases witnessed in the Pacific. Much of the bloody 
“island hopping” of the Pacific war would have been 
unnecessary had the Allies possessed the means of 
delivering bomb loads accurately at that time over 
ranges of 3,000 miles. 

The status of air forces has already been men- 
tioned. For the near future, we-can visualize the de- 
velopment of small, high-speed forces for specialized 
precision bombing, but for the heavy bomber there 
seems to be no future at all. Not only will it be super- 
seded by more effective methods of attack, but the 
defense against it appears to be in sight. 

Troop and equipment carriers will certainly be 
needed, perhaps on the largest scale, but they could 
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only be used in areas where the danger from guided 
missiles was small, since they would be even 
more vulnerable than bombers. Once they had landed 
their matériel, it would at once come under bombard- 
ment. Probably these forces would be used to move 
armies forward when it was clear that the initial long- 
range attack had been successful. 

The fighter, as a defensive weapon, will give way 
to the guided rocket in the relatively near future. For 
long-range offense, it may play a considerable part 
for many years, until automatic and remote controls 
have reached a very high degree of perfection. But ul- 
timately even here it will be superseded, for there are 
no limits to what may be done by machines, while 
there are very definite limits to men’s physical pow- 
ers, in particular to their ability to withstand accelera- 
tions. There is also a psychological factor of some 
importance to be considered in this case. Men, at least 
normal men, will not risk their lives on dangerous mis- 
sions when they know that the same operation can be 
carried out by ‘control pe -rsonnel sitting in safety be- 
fore television screens. 


Machines Have No Limits 


Combat between remotely controlled machines is a 
possibility but not a very likely one, for such aircraft 
would rely on their speed to avoid situations where 
they had to fight. The problem of designing purely 
automatic, as opposed to remotely controlled, fighters 
capable of more than holding their own against pi- 
loted machines, is one of extreme difficulty but of 
great technical interest. With any automatic equip- 
ment, there comes a stage when further complexity 
defeats its own end; but often, by the time this point 
is reached, the designer is unable or unwilling to stop. 
This tendency was noticeable in certain aspects of Al- 
lied radar and was still more prominent in German V- 
weapon research. Therefore, it should not be assumed 
that a device will never be developed simply because 
it is excessively complex or of little military value. 

All the possible combat maneuvers can be analyzed 
and recorded by suitable coding, using the machine- 
records system. It is conceivable that battle integra- 
tors may be constructed along these lines, capable of 
making operational decisions in a matter of millisec- 
onds according to changing combat conditions. Re- 
cent advances in mathematical logic and the calculus 
of statement, coupled with the rise of operational re- 
search, suggest the development of calculators ca- 
pable of solving both tactical and strategic problems. 
These machines might be used in conjunction with 
automatic and guided weapons to wage an altogether 
new type of warfare which would be too swift and 
complex for detailed human control. This project, the 
apotheosis of mechanized war, is perhaps as far as 
imagination dare go at the present day. 


What about the Defense? 


This increasing disparity between offense and de- 
fense has been already pointed out. It cannot be too 
strongly emphasized that ultimately, as has been 
stated in the Washington Declaration, effective 
defense will be impossible against the weapons that 
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man’s expanding knowledge will put into his hands, 
The human race will shortly possess the power to in- 
terdict surface life over the greater part of the globe 
and, to quote the Smyth Report on atomic energy, civ- 
ilization may soon have the means to commit suicide 
at will. The problem that now confronts us is not one 
of defense but of survival. 


Means of Survival 


It is often suggested that a war with long-range 
weapons might result in a stalemate when the con- 
testants had retreated underground beyond the reach 
of each other’s arms. Such a move would appear to 
be the only answer to the threat of atomic bombs, 
but it may be doubted whether a highly indus- 
trialized civilization could live permanently under- 
ground. The prospect is not an attractive one, to say 
the least, and the difficulty of food production would 
set a practical limit to the length of time such an exist- 
ence was possible. Apart from any other considera- 
tions, this factor alone would make prolonged warfare 
with atomic weapons out of the question. Nor does it 
follow that adequate protection could be obtained by 
subterranean living. The penetrating power of a 
rocket from 100 miles altitude or more is enormous 
and would enable atomic war heads to be exploded 
at a considerable depth. Such ground-depth charges 
could collapse or severely damage any cavity that 
could be built, except through expenditure ‘of an 
utterly fantastic amount of labor. 

Once the location of an underground city or pro- 
duction center has been discovered, it would soon be 
doomed. Absolute secrecy would be impossible and 
sooner or later the site would be located, at least ap- 
proximately. Discovery would be followed by low- 
altitude reconnaissance with geophysical surveying 
instruments which would locate the exact position of 
the cavity. Only in the heart of large mountains could 
complete safety be guaranteed against the weapons 
which may be ‘available in another decade. 


Moving a Central Government 


The British Empire, with its great distances and 

vast areas of territory is probably the least vulnerable 
target in the world. On the other hand, the British 
Isles themselves would be indefensible in the face of 
long-range attack with atomic weapons. If the defense 
of the Empire is to be considered in isolation, apart 
from any other security scheme, the removal to Can- 
ada of the central government and the service depart- 
ments must be carried out as a permanent measure. 
It would be impossible to do this after a war had 
started and there would certainly be insufficient prior 
warning to enable such a vast transfer of administra- 
tion to be made. 

Whether the units of the Empire could retain any 
degree of co-ordination under the impact of new 
types of warfare is open to doubt, but in such 
a matter detailed prediction is impossible. The more 
closely one examines the problem the more convinced 
one becomes that security, like peace, is indivisible 
and that even a political organization as large as the 

(Continued on page 278) 
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A completed prefabricated house built with panels of cross-corrugated paper cores faced with plywood. This lightweight 
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Acorn Houses — Ezra Stoller Pictorial Services, Inc. 


house rests on steel beams supported on piers. 


Structural Sandwiches 


Stimulated by Military Needs, Rapid Progress Has.Been Made 


in Laminated Materials for Structures in which Strength 


and Light Weight Are Primary Considerations 


BY ALBERT G. H. DIETZ 


ANDWICHES are said to have originated when the 
fourth Earl of Sandwich became so engrossed in 
his card playing that he had meat brought to him 

between slices of ‘bread so that he could continue his 
game uninterrupted. The structural sandwiches con- 
sidered in this article are of quite another type but, 
like the edible variety, they have been developed to 
combine in layered structures the properties and char- 
acteristic advantages of a number of dissimilar mate- 
rials to achieve desirable attributes which would not 
be obtainable in the individual materials. 

As usually used in engineering applications, the 
term sandwich refers to a three-layer material consist- 
ing of two thin skins or faces of relatively strong, hard, 
and heavy material bonded to a thick core of rela- 
tively light material which is usually weaker and 
softer than the face material. A sandwich is dis 
tinguished from the more general term “laminate” 
which may consist of any combination of layers of ma- 
terial. The faces or core of a sandwich very frequently 
are laminates. 

Sandwiches may be designed for many purposes. 
Combinations of weather-resistant faces and heat-in- 
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sulating cores, or of strong skins and lightweight cores 
to obtain lightness, strength, and rigidity are two typi- 
cal examples of common structural sandwiches. The 
advantages of combined materials of different prop- 
erties have been recognized for some time, and iso- 
lated examples of such combinations are quite 
ancient. At the same time, the principal industrial de- 
velopment has come about in relatively recent times, 
and many of the newest and most promising combina- 
tions are still in the development stage. Activity in 
this field is increasing, and may be expected to con- 
tinue at an accelerating pace. 

Some of the earliest of the structural sandwich ma- 
terials appeared in the building field when sheets of 
insulating board were sandwiched between skins or 
faces of cement-asbestos boards to provide panels 
having weather-resistant faces and cores of good heat- 
insulating characteristics. Better heat insulation is pro- 
vided by such a sandwich, two inches thick, than by 
the frame construction ordinarily used in buildings. 
These panels have found wide acceptance as exterior 
walls, partitions, and roofs of industrial buildings and 
private homes. During World War II, thousands of 











Owens-Illinois 
Sandwich consisting of facing of cement-asbestos board and 
core of expanded calcium silicate. Core and facings are bonded 
together with synthetic resin adhesives. 


homes were built of this material which also found ex- 
tensive use in industrial and commercial buildings of 
all kinds. Another fairly early type of sandwich which 
is still widely used consists of plywood faced with 
metal, such as steel, aluminum, or stainless steel. The 
strength-weight characteristics have made this combi- 
nation attractive for use in transportation. 

Just prior to World War II the interest in sandwich 
combinations grew rapidly and development work 
gathered momentum both here and abroad. The war 
accelerated this trend, especially in the field of air- 
craft structures. The British Mosquito bomber* rep- 
resented one of the earliest and most spectacular 
applications of sandwich structural materials. This 
type of airplane, largely unarmored, depended heav- 
ily upon the speed made possible, to a considerable 
extent, by the sandwich construction used in fuselage 
and wings. The sandwich consisted primarily of ply- 
wood faces and a light balsa wood core. This construc- 
tion had been foreshadowed by the British Albatross, 
built and put into service before World War II. 

During World War II, intensive effort was 
put forth to develop sandwich 
materials for aircraft, for 
semi-structural and _struc- 
tural applications, as well 
as for radomes which found 
important use in housing 
air-borne radar equipment 
developed during the war. 


Various aircraft components 
showing honeycomb core and 
aluminum facings. 

Glenn L. Martin Aircraft Company 










baal United States Plywood Company 

Sandwich panel showing honeycomb type of core made of 

aluminum, or of paper and fabric impregnated with synthetic 
resin. Facings are metal, plywood, or laminates. 








Forest Products Laboratory 

Cross section of building sandwich with plywood facings. Core 

is cross-corrugated paper impregnated and bonded with syn- 
thetic resins. 


For structural applications the favorable strength- 
weight ratio of sandwich materials was especially 
attractive; so also was the fact that the sandwich 
was inherently rigid because of its thickness. These 
desirable characteristics permitted elimination of 
much of the internal bracing and stiffening necessary 
for thin metal skins of conventional construction, re- 


* The Technology Review, 46:489 (June, 1944). 
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duced the tendency for wing surfaces to buckle or “oil 
can” during flight, eliminated much of the riveting 
otherwise necessary, and provided a smooth surface 
—an important consideration in high-speed flight. In 
addition to being light and strong enough to with- 
stand air pressure and abrasion, radomes had to be as 
nearly transparent to radiation as possible. This re- 
quirement placed severe restrictions upon the mate- 
rials that could be used, and imposed rather exacting 
requirements respecting electrical characteristics and 
allowable dimensions of the sandwiches. 

On aircraft sandwiches, especial effort was directed 
toward the development of core materials which 
would be very low in weight yet would have the nec- 
essary strength to support the skins against buckling 
and would be rigid enough to prevent undue deflec- 
tion under load. Balsa wood, with the grain running 
parallel or perpendicular to the faces was widely em- 
ployed. A large number of foamed materials were de- 
veloped. Foamed rubber, mostly synthetic and based 
upon a variety of formulations, received intensive de- 
velopment. Foamed plastics, especially cellulose 
acetate, polystyrene, phenol formaldehyde, urea 
formaldehyde, polyurethane, and polyesters were 
made by a variety of methods including mechanical 
foaming, inclusion of foaming agents, and conversion 
of reaction by-products into steam. Cellular or grid 
construction consisting of wood grids or honeycomb- 
shaped cells composed of resin-impregnated paper, 
aluminum, cotton fabric, or glass-fiber fabric were de- 
veloped to a high point. The honeycomb construction, 
in particular, received considerable attention because 
the structure of the honeycomb was almost ideally 
suited to provide the stiffness against buckling and oil- 
canning of the skins which is a prime requirement in 
aircraft sandwiches. The size of honeycomb cells 
could easily be controlled and varied to suit the par- 
ticular application, and the over-all strength-weight 
ratio was favorable. Honeycombs were employed in 
sandwiches for wing and fuselage sections and for 
such purposes as doors and floors. 

For the most part, faces consisted of aluminum, 
stainless steel, plywood and plastics-based laminates. 
The latter, in particular, were intensively developed. 
The glass-fiber fabrics, combined with polyester 
resins which could be cured at relatively low tempera- 
tures and little or no pressure, received special 
attention since they provided materials of high 
strength-weight ratios, many of which could be tai- 
lored to develop their highest strengths in desired 
critical directions. They were particularly valuable in 
radome construction. The older high-pressure, plas- 
tics-based laminates received similar development, 
and, were considerably improved in strength. 

Wartime developments have continued into the 
postwar period, and many of those born under war- 
time pressure are being evaluated under calmer con- 
ditions. Some will undoubtedly be found wanting and 
will be discarded, but others are proving themselves 
in actual use and are becoming standard methods of 
construction for structural, semistructural, and com- 
bined usages, such as in radomes which are integral 
parts of the structure of the aircraft. As their speeds 
are stepped up, the requirements for aircraft become 
more and more exacting. Strength must be multiplied 
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United States Plywood Company 
Honeycomb core being placed in aircraft section. Curved edge 
is laminated wood. Adhesives are synthetic resins. 


with a minimum increment in weight. Surface erosion 
becomes an increasingly serious problem. 

During the war period, the established building 
sandwiches were very widely used in construction, but 
newer developments were largely held in abeyance. 
In the postwar years, progress in this field has again 
gone forward and new combinations are undergoing 
active development for housing and for commercial or 
industrial buildings. 

An example of the type of sandwich being devel- 
oped for housing is the combination of waterproof ply- 
wood face bonded to a core consisting of honeycomb, 
or of corrugated paper sheets impregnated with a syn- 
thetic resin and laid up with alternate layers at right 
angles. The resin impregnation imparts stiffness to the 
paper; it also provides moisture resistance as well as 
resistance to attack by mildew or vermin. The core 
stiffens the plywood faces against buckling and pro- 
vides heat insulation. The stiffened plywood faces 
carry the loads of floor, roof, walls, and partitions with- 
out the need of joists, rafters, or studs. One small house 
under development, having a living area of 800 square 


Erection of building panels consisting of insulating board core 
and cement-asbestos facings. 


Celotex Corporation 

































Celotex Corporation 


feet, weighs an average of two and a half pounds per 
square foot of floor, roof, partitions, and walls. The 
total weight of the shell is 8,000 pounds. The house is 
built on piers, without foundation walls, and the steel 
supporting beams for floor and flat roof add another 
1,600 pounds. Including all equipment — heating, 
plumbing, cabinets, and other miscellaneous items — 
the complete house weighs six and a half tons. Because 
of the low weight and because of the sandwich con- 
struction of the shell, the sections of the house can all 
be hinged together, folded up on one truck and trailer, 
transported to the site, unfolded, and erected with 
light gin poles. Because the partitions and walls, al- 
though amply strong, are only two inches thick, the 
floor plan provides 30 square feet more usable space 
than would be possible were the same house to use 
conventional wall and partition construction. 

For industrial and commercial building applica- 
tions, lightweight mineral cores are being developed. 
Some of these are foamed, like foamed glass, and 
others are highly porous lightweight minerals like sili- 
cates. Expanded mica bonded with various cements is 
being developed, as are foamed concrete and ex- 
panded burnt clay. Faces may be metal (such as alu- 
minum and stainless steel), ceramic materials (such 
as cement-asbestos board), or thin reinforced concrete 
slabs. One construction sandwich, which is two inches 
thick and consists of lightweight silicate core with ce- 
ment-asbestos faces, has an over-all heat transfer 
coefficient approximately the same as the wall 
construction of frame houses. The same core mate- 
rial, made into doors with wood edge strips treated 
for fire resistance and with untreated face veneers of 
one twenty-eighth-inch birch and one-sixteenth-inch 
crossbands, carries a one-hour fire resistance rating. 

The sandwiches of cement-asbestos-faced vege- 
table insulating board, and metal-faced plywood con- 
tinue to be employed in considerable volume. Closely 
allied to the latter is the new development of plywood 
cores faced with resin-impregnated laminated paper. 
Experimental work is being carried on with cores of 
insulation board faced with steel sheet as well as with 
lignocellulose hard boards and similar materials. 

A highly critical factor in any sandwich is the bond- 
ing agent between the faces and the core. The adhe- 
sive must adhere firmly and permanently to two 
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Acorn Houses — Ezra Stoller Pictorial Services, Inc. 

Industrial building (left) employing sandwich panels consisting of cores of insulating board and facings of cement-asbestos. 

In the erection of a prefabricated dwelling (right), lightweight construction, through the use of cross-corrugated paper cores 
and plywood facings, permits full-length sections to be hinged together and erected with light gin poles. 


usually very dissimilar materials. It must withstand 
the fluctuating stresses set up by the loads on the 
structure, and also the differential shrinkage and ex- 
pansion of the core and face caused by changes in 
temperature or moisture content. Furthermore, the 
adhesive must be impervious to attack by moisture, 
mildew, or vermin. Until the advent of the synthetic 
resin adhesives, and similar high-strength durable 
bonding agents, this was an almost insurmountable 
obstacle. It still remains a serious problem but one 
which is yielding to the advances being made in engi- 
neering adhesives. Today, the thermosetting resins, 
such as phenol formaldehyde, resorcinol formalde- 
hyde, melamine formaldehyde, and urea formalde- 
hyde are widely used. Some of these require heat to 
effect a cure; others can be catalyzed to cure at room 
temperatures. Some of the newer formulations incor- 
porate additional agents like polyvinyl butyral to pro- 
vide a measure of flexibility to the bond. An important 
adhesive for bonding metal is based upon cy clized 
rubber. Bituminous cements are used in at least one 
application to bond cement-asbestos faces to insulat- 
ing board cores. One of the principal problems 
remaining to be solved is a simple nondestructive 
method of determining if a sound bond has been ob- 
tained. The problem is similar to that of determining 
the soundness of a welded joint. 

Engineering design of sandwich construction intro- 
duces several problems not usually encountered with 
traditional construction materials. Because the skins 
are thin, the problem of wrinkling or buckling of the 
skin must be considered in addition to the behavior of 
the panel as a whole. Because core and skin are 
widely different, the properties of the panel as a 
whole must be considered on the basis of a trans- 
formed section and “effective” mechanical properties, 
such as the modulus of elasticity and the shearing 
modulus. Deflection caused by shear, usually ignored 
in engineering calculations, cannot be ignored in 
sandwiches made of materials which differ widely in 
physical properties. The problem of local failure un- 
der concentrated loads may become fairly complex. 
The design of fastenings, especially for concentrated 
loads, often becomes particularly difficult, and espe- 
cially designed fastenings for use with sandwich ma- 
terials are being developed by manufacturers. 
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A Study of Strikes 


We Need to Recognize that the General Welfare Transcends 


the Exclusive Self-Interest of Minority Groups Who 


Can Cripple a Highly Industrialized Society 


BY PAUL MEADOWS 


HINKING of the inconveniences they suffer from 

| strikes, American consumers can hardly be ex- 

pected to see that they benefit anybody. When 

the public is informed by the press, as occasionally 

happens, of impressive strike-caused losses in man- 

days, wages, profits, the feeling is apt to develop that 

“nobody wins a strike.” In what sense is a strike ever 

won or lost? More generally, what are the social and 

economic meanings of the strike? What is its use and 
how can it be controlled? 

Writing near the turn of the century in a British 
publication, Engineering Magazine, the Englishman 
Goring’ expressed much of the indignation and aston- 
ishment which a technologically minded person is apt 
to feel about strikes. “Would any sane Board of Man- 
agers,” he asked, “attempt to run a railway, or start an 
electric-lighting plant, or operate a mill or factory, or 
send a liner to sea, with a mechanical equipment 
which was certain to break down periodically and lie 
in inevitable idleness until repairs could be patched 
up? And yet that is almost an absolute analogy to the 
status of labour conditions throughout nearly the 
whole range of such enterprises.” If he were alive to- 
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day, Goring would probably be reaching for a box of 
empirin tablets. For the statistics on strikes are even 
more sizable and critical than in his time, as the fol- 
lowing table shows. 


TABLE I — Labor Disputes in the United States, 
1881-1943? 


Relative Movement of Disputes 
(average 1881-1885=100) 


Period Disputes Workers 
1881-1885 100 100 
1886-1890 266 209 
1891-1895 279 221 
1896-1900 263 218 
1901-1905 549 331 
1916-1920° 706 1,098 
1921-1925 288 516 
1926-1930 148 164 
1931-1935 273 501 
1936-1940 561 576 
1941 812 1,335 
1942 562 476 
1943 711 1,122 


® Data for 1906-1915 not available 





In a recent study the Bureau of Labor Statistics has 
offered an annual breakdown of strikes in this country 
for the last generation.* These data show that strikes 
in the period 1916-1948 have not been less than 600 
annually, and have occasionally reached a total of 
more than 4,000 (in 1917, 1937, 1941, 1944, 1945, 1946). 
If we sort these years according to the total number 
of strikes, the following picture emerges. 


TABLE II — Frequency of Strikes, by Years 


1916-1948 
Number of Number of 
Strikes Years 
Less than 1,000 6 
1,000-1,999 7 
2,000-—2,999 i 
3,000-3,999 
4,000 and over 6 


As sizable as these statistics are, they do not tell the 
whole story about the incidence of strikes by Ameri- 
can workingmen. For example, how many of the total 
number of employed workers were involved in strikes 
during this period? The amount varies from 0.8 per 
cent (in 1930) to more than 10 per cent (in 1919, 
1945, 1946). Stated in summary form, strikers have 
annually averaged 7.1 per cent of the total employed 
labor force. Distributing the percentages, we find the 
following pattern: 


TABLE III — Distribution of Strikes, by Percentage of 
Total Employed Workers and by Year, 1916—1948 


Percentage of Total Number of 
Employed Workers Years 
Less than 1.0 1 
1.0- 4.9 14 
5.0- 9.9 15 
10.0-14.9 2 
15.0 and over 1 


Quite obviously, then, strikes in American business 
and industry have seldom engaged a large section of 
the labor force, due partly to the fact that even now 
only about one fourth of American workers belong to 
union organizations. 

Since 1927 the Bureau of Labor Statistics has 
sought to tabulate a number of aspects of strikes. Ar- 
ranging these data by periods we find the following 
distribution: 


TABLE IV — Man-days Idle Due to Strikes, 1927—1948 
Percentage of 


Per Worker estimated work- 
Period involved ing time 
1927-1930 39.0 0.32 
1931-1935 18.8 0.25 
1936-1940 14.6 0.23 
1941-1945 7.3 0.21 
1946-1948 18.8 0.73 


Calendarwise, the average strike lasts about three 
weeks. Distributed by periods the data show the fol- 
lowing pattern: 
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TABLE V — Duration of Strikes, 1927—1948 


Average duration 

Period (calendar days) 
1927-1930 24.7 
1931-1935 19.6 
1936-1940 22.3 
1941-1945 10.1 
1946-1948 23.8 


The marked decrease during the years of World War 
II will be quickly noted. 

If one turns to a financial calculus of the effects of 
strikes, he runs into some interesting estimates but he 
ultimately pushes into a blind alley. Recently the con- 
servative publication United States News published 
estimated wage losses due to strikes since the war for 
six* of “the hardest hit industries.” Their figures are: 


TABLE VI — Estimated Wage Losses 


Bituminous coal $389,000,000 
Iron and steel 272,000,000 
Automobiles 235,000,000 
Transport and utilities 197,000,000 
Machinery (except electrical) 197,000,000 
Electrical equipment 120,000,000 

Total $1,410,000,000 


Obviously, direct financial losses can be calculated. 
More difficult is the estimate of losses to the public. 
The modern industrial economy is a system of inter 
locking relationships: gains and losses, failures and in- 
terruptions are communicated quickly throughout the 
whole society. This fact prompted the general agree- 
ment during the years of World War II to hold strikes 
in check and to settle differences by other methods. 
The decline in industrial disputes during that period 
is noticeable in the foregoing statistics. On the whole, 
however, developing a yardstick that would measure 
the losses in general is an almost impossible task. In- 
deed, one writer® confessed a great many years ago: 
“Even an exact statement of the time lost through 
strikes, and the amount of money losses in wages, in- 
terest and profits due to stoppage of work, were such 
a statement possible, would give a very inadequate 
idea of their real cost to the worker, the employer, 
and the community in general.” 

Reading the records of industrial disputes, one 
feels that the financial assessment of gains and losses 
must be countered by a symbolic calculus of another 
sort. Putting the matter bluntly, so far as unionists are 
concerned the time loss is not to be set against the 
wage rate gain, for there are group and industrial val- 
ues which are to them of greater importance. Fi- 
nancial apples and symbolic oranges cannot be 
compared in any case. 

Moreover, in all fairness, losses due to strikes 
should be compared with losses due to other types of 
work stoppages. Professors Millis and Montgomery,° 
well-known specialists in labor problems, have ob- 
served: “The time directly lost as a result of industrial 
disputes is not substantially different from that result- 
ing from disabling industrial injury. The number of 
days lost through disabling sickness is very much 
larger and that through unemployment is several 
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times larger than that directly lost through industrial 
disputes.” On the other hand, management appraisal 
of losses due to planned interruption in the work situ- 
ation would stress the wastes due to “feather-bed- 
ding,” slow-down operations, and other make-work 
activities. Perhaps the wisest thing to say at this 
point is that the problems here are so vast and so sig- 
nificant that a scholarly survey, comparable to the fa- 
mous Hoover Committee report for the American 
Engineering Council on “Waste in Industry,” is more 
urgently needed now than it was 25 years ago! 

One way of describing the situation is to point out 
that strike-won gains can be a Pyrrhic victory. A very 
suggestive instance is the technological revolution in 
printing hastened by the long-drawn-out strike of the 
newspaper typesetters in Chicago. Industrial dis- 
putes undeniably hasten greater mechanization, 
though just as undeniable is the fact that many other 
considerations also speed up the process of mechani- 
zation. If the problem is limited to success in terms of 
the objectives of the strike, a rather precise conclusion 
can be stated. Thus, John I. Griffin’ in his scholarly 
inquiry decided that “the number of strikes that fail or 
are compromised is greater than the number of suc- 
cessful ones.” However, “if the compromised strikes 
are to be considered as partial victories, then a bare 
50% of all strikes have been wholly or in part success- 
ful.” He noted that over the years the percentage of 
successful strikes declined (that is, up to 1937). 


The Strike as a Symbol 


Anyone familiar with the history of American labor 
disputes knows that their financial aspects constitute 
only an introduction to an appraisal of their conse- 
quences. As we have said, such an assessment over- 
looks the powerful symbolism of the strike — its 
human meanings and satisfactions both to labor and 
to industry. For many human values, often irrational 


from a purely technological point of view, are usually 


involved. 

This point can best be illustrated by a quotation 
from a man who was something of a specialist in these 
matters, Eugene V. Debs.* “No 
strike,” he asserted, “has ever been 
lost, and there can be no defeat for 
the labor movement. However dis- 
astrous the day of battle has been, it 
has been worth the price, and only 
the scars remain to bear testimony 
that the movement is invincible and 
that no mortal wound can be in-~ 
flicted upon it.” A similar expression 
comes from the pen of William Z. 
Foster,® who led the great steel 
strike of 1919. “In this great struggle 
the mill owners may well claim the 
material victory, but with just as 
much right the workers can claim 
the moral victory.” 

At the other extreme is the often 
quoted statement by John Kirby, 
Jr.,2° as President of the National 
Association of Manufacturers, in a 
speech to assembled industrialists 
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in their convention of 1911. “The American Federa- 
tion of Labor is engaged in an open warfare against 
Jesus Christ and His cause. . ” Somewhere in be- 
tween these fervent avowals of faith are the rather 
casual, sophistic reactions of two former American 
presidents. Calvin Coolidge,"* then Governor of Mas- 
sachusetts, commented on the Boston police strike: 
“The present situation should not be called a strike.” 
He regarded it as “a desertion of duty.” A similar irony 
runs through the comment by President Franklin D. 
Roosevelt concerning striking W.P.A. workers: they 
did not strike, they merely returned home. 

These variations in points of view mirror the range 
of human sentiments in a strike. After all, the strike is 
a conflict situation. It is an expression of grievance, a 
demand for concession. Like the divorce suit, it is a 
public declaration of private difficulties. And like all 
human conflicts, it is a creature of human rights: of 
their denial and affirmation. Both unionists and em- 
ployers can agree, for different reasons, of course, with 
labor mediator William M. Leiserson’s statement:?? 
“Every strike is an invasion of property rights.” For 
the unionists, the strike is a counterattack following 
an aggression by management against the property 
rights of labor; for management, the strike is the only 
transgression of rights worth discussion. 


The Strike as a Function 

Every drama has its dramaturgy, the strike no less 
than the stage play. What, then, are the values that 
enmesh workers and employers in a web of assertion 
and counterassertion, action and counteraction which 
collectively we call the strike? 

Clearly, the strike is more than work stoppage, for 
there are many types of work stoppages. The strike is 
a collective action by a group of employees to express 
a grievance or enforce a demand. It may occur, and 
usually does, within the framework of collective bar- 
gaining. But some strikes, for example, the recent 
general strikes in Italy, may have nothing directly to 
do with the immediate work situation: they are politi- 
cal actions. But in all cases, they represent the use of 
pressure devices! 


(Continued on page 270) 


Paul Cohen, ’35 
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Development Fund Reaches $8.8 X< 10° 
| GRANT Of $1,000,000 to M.I.T. by the Campbell 


Soup Company was announced at the Midwin- 

ter Meeting of Alumni in Metropolitan Boston 
on February 4, by Marshall B. Dalton, °15, general 
chairman, M.I.T. Development Program. This grant 
brings the development fund up to a total of $8,800,- 
000. In reporting the decision of the Campbell Soup 
Company to make the grant to M.I.T., Mr. Dalton 
told the 700 Alumni attending their midwinter dinner 
that James McGowan, Jr., 08, President of the Com- 
pany, stated that the grant was for the purpose of sup- 
porting the Institute’s research program in the fields 
of biology and food technology and in related scien- 
tific and engineering subjects. Mr. Dalton further 
stated: 

This grant is an impressive example of the growing con- 
viction on the part of industry that it has both an oppor- 
tunity and an obligation to support basic research and 
education in the fields of importance to meg F 

The grant of $1,000,000 is one of a group o: industrial 
grants to the Institute now totaling over $4,000,000 under 
a plan whereby the Institute extends to the companies full 
opportunities to keep abreast of new developments and 
trends in science and technology. 


The amount of this grant duplicates an earlier grant 
from Alfred P. Sloan, Jr., 95, chairman of the Board 
of General Motors Corporation, which was announced 
on Alumni Day last June. 

James R. Killian, Jr., ‘26, President of M.I.T., an- 
nounced that the Institute had decided to construct a 
new building to house the Departments of Biology 
and Food Technology as a part of the M.I.T. Devel- 
opment Program. This building will be named in 
memory of John Thompson Dorrance, ’95, who from 
1914 until his death in 1930 was president of the 
Campbell Soup Company. In making this announce- 
ment President Killian added: 


The Institute’s program in biology as a basic science 
has been steadily growing in importance and scope, and 
the new John Thompson Dorrance Laboratory, which this 
grant-in-aid makes possible, insures our being able to 
take the next step in the development of the “life” 
sciences at M.I.T. We have a special opportunity because 
of our great resources in the sere sciences to bring 
to bear upon biological problems the resources of the 
a sciences such as chemistry and physics. The 

elds of bio-chemistry and bio-physics have been, and will 
be, continuing at an accelerated rate to make fundamental 
advances in our knowledge of living tissue with subse- 
quent benefits to medicine and other fields — to develop 
new ways to fight human disease and hunger. 

Similarly, the applied aspects of biology, or what we 
call biological engineering, are a developed at the 
Institute concurrently with the growth of biology, and at 
the present time this work is represented by the Depart- 
ment of Food Technology. The work of this department 
deals with nutrition and the improvement, preservation, 
and distribution of foods. 
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The Departments of Biology and Food Technology 
at the Institute are now unable to acce pt qualified stu- 
dents for their Courses, despite i increasing demand for 

larger numbers of graduates in these fields, because 
there is not sufficient space to accommodate more 
than the present enrollment. Both Departments have 
grown to the limit of their existing facilities. Both 
have had to decline research opportunities because 
there is not space to house necessary personnel and 
equipme nt. Moreover, the Departme nt of Food Tech- 
nology is now housed in a temporary wartime build- 
ing with obvious fire hazards, as well as inadequate 
and unsatisfactory working facilities. 

Thus a new building, in which the programs of the 
Departments of Biology and Food Technology can 
both reach full effectiveness, is considered one of the 
high-priority needs of the Institute. It will give the 
two Departments a common library and shop facili- 
ties. It will provide for the specialized equipment nec- 
essary to effective research in both fields. Even more 
significant than the economies effected by housing the 
two Departments in one building is the co-operation 
which would be achieved between members of the 
two staffs. But most important of all, the new building 
will provide facilities for more students to meet the 
increasing demands for their services in the cause of 
better food and better health throughout the world. 

President Killian pointed out that the importance 
of research in food technology at the Institute lies in its 
promise of long-range improvements in many stand- 
ard processed foods. Projects now being carried on 
indicate that it may soon be possible to preserve per- 
ishable products by cathode-ray irradiation without 
refrigeration, so that they retain their natural flavor 

and nutritional value. And agricultural and marine 
products may be used in better forms with more com- 
plete utilization of by-products. These developments 
would enable the world to support a larger population 
without the famines and malnutrition which occur 
today, even in such a land of plenty as the United 
States. 

Evidence of the immediate importance of the De- 
partment’s various studies is the list of its research 
sponsors. Since the war research in the processing, 
preservation and transportation of food, and studies 
in food metabolism, industrial concerns have sup- 
ported almost the entire research program. This ar- 
rangement permits the Institute to contribute in 
peacetime to the welfare and progress of our country 
in the same manner as our research provided protec- 
tion during World War II. Among the many sponsors 
of the Institute’s program are the American Can 
Company, Dow Chemical Company, The Nestle 
Company, Nutrition Foundation, Pillsbury Mills, 
Procter and Gamble, Quaker Oats Company, Stand- 
ard Brands, United Fruit Company, Wilson and 
Company, as well as Continental Can Company, on 
spectroscopic studies in food. 
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William Hovgaard: 1857-1950 


hen death of Professor Emeritus William Hovgaard 
on January 5 at Summit, N.J., brings to an end a 
distinguished career during which he made many 
notable contributions to warship design and construc- 
tion, and earned for himself an international reputa- 
tion as a naval architect. 

Born in Aarhus, Denmark, he was graduated from 
the Naval Academy at Copenhagen in 1879 and ea 
the Royal Naval Colleg ge at Cream ich, England, it 
1887. He held the honorary degrees of doctor of a 
neering from the Polytechnic Institute of Copenhagen 
and from Stevens Institute of Technology. 

Professor Hovgaard joined the staff of the Depart- 
ment of Naval Architecture and Marine Engineering 
in 1901 as professor of naval design. In 1910 he was 
made professor of naval design and construction, a 
post which he held until his retirement in 1933. From 
1923 until his retirement he was in charge of the 
Course in Naval Construction and Engineering. Upon 
his retirement from the Institute when he was 76 
vears old, Professor Hoy gaard moved to Brooklyn 
where he established himself as a consulting naval 
architect to many private concerns and to the Bureau 
of Yards and Docks of the Navy De partment. 

In addition to his broad knowledge of naval archi- 
tecture, Professor Hovgaard was an authority on 
airships and was called upon as an expert in the inves- 
tigation of several airship disasters. His achievements 
in naval architecture brought him many honors, in- 
cluding the gold medal of the British Institute of 
Naval Architects, the David W. Taylor medal of the 
Society of Naval Architects and Marine Engineering, 
and the gold medal of the American Scandinavian 
Foundation in New York. He was a member of all the 
leading professional societies associated with naval 
architecture. 


Hayden Library Nears Completion 


HE Charles Hayden Memorial Library, located on 

Memorial Drive between Walker Memorial and 
the Institute’s main group of educational buildings, is 
gradually being put to its intended use as construction 
nears completion. As already recorded in The Review 
(january, 1950, page 162) the Library of English and 
History began operating in its new quarters on No- 
vember 18, and a portion of the library has been used 
for Faculty offices since last August. 

Another important step was made between terms 
when most of the technical books and periodicals 
were transferred from their previous location in the 
Central Library, under the dome of Building 10, to 
the new building named in honor of the late Charles 
Hay den, 90. The new facilities were place od in opera- 
tion on February 6, coincident with the opening of the 
new school term. 

The new library will not be entirely finished until 
the late spring, but it is already finding extensive use 
by students who enjoy its né tural light and spacious- 
ness. The Review will bring to its readers a descrip- 
tion of this new educational addition to M.I.T. 
facilities as soon as all construction work on the Hay- 
den Library has been completed. 
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The Vail Library of Electrical Engineering and the 
library on biology now occupy the space and facilities 
in Building 10 which were formerly used by the Cen- 
tral Library. 


Democratic Process 


—— Alumni will carry out an important 
phase of democracy this spring when they ballot 
for a new slate of officers of the Alumni Association 
for the coming year, elect three Alumni for five years 
as Term Members of the Corporation, and choose rep- 
resentatives from three districts to serve on the Na- 
tional Nominating Committee. 

The National Nominating Committee (composed 
of H. B. Richmond, ’14, chairman, Jonathan A. Noyes, 
12, Donald B. Wine, "16, Winfield I. magne: of 
Minot R. Edwards, ’2 22, John S. Williams, Jr., ’22, Har- 
old C. Pearson, ’23, Henry C. oe | "26, Thomas G. 
Harvey, '28, and Stephen I .. MacDonald, ’39) has 
nominated John A. Lunn, ’17, II, for election to the 





John A. Lunn, °17 


. has been nominated for election to the office of president 
of the Alumni Association for the coming year. Following his 
graduation from the Institute, Mr. Lunn became an officer in 
the United States Army during World War I, after which he 
spent three years in research in refrigeration. From 1923-1926 
he was factory manager of the National Refrigerating Company, 
and for the next three years was sales engineer of the Win- 
chester Repeating Arms Company. It was “during this period 
that he served as secretary and later as pre -sident of the New 
Haven County M.1.T. Club. Since 1929 he has been with the 
Dewey and Almy Chemical Company of Cambridge as execu- 
tive assistant to the president, chief engineer, and now as vice- 
president. Since 1929 Mr. Lunn has been a club re presentative 
on the Alumni Council. From 1945 to 1947 he was a member 
of the Executive Committee, and for the years 1947 to 1949 

was vice-president of the Alumni Association. 
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Fabian Bachrach 


FOR TERM MEMBERSHIP ON THE M.1.T. CORPORATION 


Charles A. Thomas, °24 
Executive _ Vice-president, 


C. Adrian Sawyer, Jr., °02 
Monsanto President, Sawyer Construction Company. President and Director, The Liquid Car- 


Pierre F. Lavedan, ’20 


Chemical Company, one of principal Member, Executive Committee, Alumni bonic Corporation; President of The 
scientists who developed atomic bomb, Association, 1932-1934; Vice-president, M.I.T. Club of Chicago 1947-1948, and 
and author of standard text in organic Alumni Association, 1935-1937; Alumni serving M.I.T. in the Chicago area as 


chemistry. 


presidency of the M.I.T. Alumni Association for a 
term of one year ending on June 30, 1951. Allen 
Latham, Jr., 30, II, in charge of the Mechanical De- 
velopment Department of Arthur D. Little, Inc. of 
Cambridge, and member of the board of directors of 
the Polaroid Corporation, has been nominated for a 
two-year term as vice-president of the Association. 
To serve as members of the Executive Committee for 
two years, the names of George Warren Smith, ’26, 
XV, and William W. Garth, Jr., ‘36, XV, will be placed 
on the ballots to go to Alumni in March. Mr. Smith is 
the assistant district manager, Organic Chemicals De- 
partment of E. I. duPont de Nemours and Company, 
Inc. in Boston; and Mr. Garth is president and treas- 
urer of Lithomat Corporation in Cambridge, in addi- 
tion to being a member of the board of directors of 
the Graphic Arts Research Foundation, Inc. 

Nominated for alumni term membership on the 
M.I.T. Corporation for five-year terms are: C. Adrian 
Sawyer, Jr., ‘02, III, President of the Sawyer Con- 
struction Company and currently President of the 
Alumni Association; Pierre F. Lavedan, ’20, X, Presi- 
dent and Director of the Liquid Carbonic Corporation 
in Chicago; and Charles A. Thomas, ’24, Executive 
Vice-president of the Monsanto Chemical Company 
of St. Louis. 

New representatives on the National Nominating 
Committee to be elected this year (one from each dis- 
trict) are: District 8 — Havana — Antonio H. Rodri- 
guez, ‘21, X; Knoxville — Albert G. Kern, Jr., ’34, I; 
Monterrey—Ramon F. Munoz, 09, III; New Orleans 
—John L. Porter, 00, XI; District 9 — Butte — Wal- 
ter R. C. Russert, ’18, III; Denver — Alfred E. Perl- 
man, 23, XV; District 10 — Portland, Ore. — Norman 
N. Rupp, ’47, XV; Seattle—Holland H. Houston, ’24, 
VI-A. 
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Council, 1932-1944. 


Honorary Secretary. 


Safety in Aviation 


one of the many problems confronting foreign 
students who wish to study at the Institute was 
one topic of discussion at the 272d meeting of 
the Alumni Council held in the Campus Room of the 
Graduate House on January 23. Another topic which 
engrossed Council members was a summary of an im- 
portant step in advancing the safety and practicabil- 
ity of private flying, given by Professor Otto C. 
Koppen, ’24, of the M.I.T. Department of Aeronauti- 
cal Engineering. 

In opening the business portion of the meeting, 
C. Adrian Sawyer, Jr., 02, President of the M.I.T. 
Alumni Association, introduced Saxton W. Fletcher, 
18, President of The M.I.T. Club of New York, who 
was in Cambridge as Council representative for his 
club. Avery A. Ashdown, ’24, master of the Graduate 
House, then introduced his two guests: Edward A. 
Ham and Robert V. Whitman, both graduate students 
at the Institute. 

Accepted by a silent rising vote was the resolution 
on the death of Frank B. Jewett, 03, which was read 
by Edward L. Moreland, ‘07, Executive Vice-presi- 
dent of M.I.T., and chairman of the Committee 
on Resolutions. 

Parke D. Appel, ’22, chairman of the Committee on 
Assemblies, reported on final plans for the Boston 
Midwinter Meeting on February 4, which event is re- 
corded in greater detail on page 263. As another item 
of business, the slate of officers nominated for the 
coming year was also presented. Here again the ac- 
count of the nominations is reported in another por- 
tion of this issue (page 261). 

In preparation for Alumni Day, 1950, Hugh S. Fer- 
guson, '23, general chairman of Alumni Day, reported 
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on the progress of plans for this annual event, and 
nominated chairmen of subcommittees who were 
then elected by the Council. Subcommittee chairmen 
thus elected are: Banquet (and deputy chairman of 
Alumni Day): Allen Latham, Jr., 30; Ladies’ Events: 
Mrs. Thomas P. Pitré; Luncheon: James Donovan, ’28; 
Morning Program: Julius A. Stratton, ’23; Registra- 
tion: Wolcott A. Hokanson, Staff; Symposium: Wil- 
liam W. Garth, Jr., 36; Transportation: Emmons 
J. Whitcomb, ’11. Dunbar L. Shanklin, ’23, will be as- 
sistant to the general chairman. 

Paul M. Chalmers, Adviser to Foreign Students at 
M.I.T., was called upon to speak on problems which 
arise in admitting foreign students for study at the In- 
stitute. With the disruption of higher education by 
World War II, particularly in Europe, M.I.T. was 
faced with requests for admission from thousands of 
foreign students in 1945. At the same time, many re- 
turning veterans, in addition to the normal group of 
preparatory school graduates, were also applying for 
admission in such quantities that it was obvious that 
the Institute could accommodate only a fraction of 
those who wished to study in Cambridge. Accord- 
ingly, the enrollment was temporarily expanded to 
5,600 students, and it was decided that the proportion 
of foreign students be kept at about 7 per cent of the 
total student body —a figure close to that in effect 
prior to the war. Professor Chalmers pointed out that 
the residence of foreign students in the United States 
is limited to their period of study, that such students 
cannot find normal employment opportunities, and 
that many applicants do not have adequate financial 
reserves for several years of study away from their 
homes. Moreover, the admission of foreign students 
places the Institute under certain moral responsibili- 
ties which do not obtain for American or Canadian 
students, and for which facilities are limited. Professor 
Chalmers explained how these special problems, as 
well as the student’s scholastic promise, were always 
given due consideration in the individual admission 
applications from foreign students. 

President Sawyer then called upon Professor Kop- 
pen who spoke on air travel by means of small, 
privately owned airplanes. Studies at the Harvard 
Business School had shown that the manufacture and 
sale of small private airplanes had steadily decreased 
each year after World War II because of the high cost 
of the product, the danger associated with private fly- 
ing, the inconvenient location of airports, and the lim- 
ited use to which the usual type of private airplane 
could be put. This study indicated the need for a new 
type of airplane in which safety and the ability to land 
and take off on unusually small areas were primary 
requisites. Professor Koppen then described an air- 
plane of his conception, called the Helioplane, de- 
signed to fulfill the requirements established by busi- 
ness factors. The Helioplane is designed to take off in 
a distance of 100 feet, clearing 50-foot obstacles in 
300 feet. It produces no more noise than an automo- 
bile, is free from hazards of stall and spin, and has a 
cruising speed of slightly more than 100 miles per 
hour, with a landing speed of about 25 to 30 miles per 
hour. With the aid of slides, Professor Koppen indi- 
cated how the Helioplane had been planned to meet 
the needs of door-to-door private flying. 
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Midwinter Meeting of Boston Alumni 


Co at Walker Memorial for their annual 
midwinter dinner meeting on Saturday, February 
4, Technology Alumni from Metropolitan Boston were 
treated to a program of unusual interest. First of all 
came the announcement from Marshall B. Dalton, ’15, 
general chairman of the Committee on Financing De- 
velopment, that a grant of $1,000,000 from the Camp- 
bell Soup Company brought the development fund to 
$8,800,000 as of that date. Next they learned from 
Karl T. Compton, chairman of the M.I.T. Corporation, 
that he had returned to M.LT. full time on February 1 
after serving as chairman of the Research and Devel- 
opment Board of the Department of Defense. New 
plans for the Institute’s expansion were outlined by 
President Killian who took pains to point out that the 
increased facilities were required to enable the Insti- 
tute to carry on its teaching and research more effec- 
tively rather than to increase the size of its student 
body. Finally, Larry F. Livingston, manager of the 
Extension Division of E. I. duPont de Nemours and 
Company, brought the evening to a close with an 
entertaining Jecture demonstration entitled “Mid- 
Century Progress in Better Living” in which the ad- 
vance made possible by individual research in a free 
enterprise system was emphasized. Orville B. Deni- 
son, ‘11, Vice-president of the Alumni Association, was 
master of ceremonies at this meeting which had been 
arranged by Parke D. Appel, ’22, chairman of the 
Committee on Assemblies. 

In opening the meeting, Mr. Dalton made the 
announcement that a grant of $1,000,000 from the 
Campbell Soup Company brought the development 
fund to $8,800,000 as recorded on page 260. 

Of his return to Institute activities after his last serv- 
ice to the nation in Washington, Dr. Compton said: 


I am very glad to be back at M.I.T. because I am even 
more enthusiastic about its future than about its past. Past 
events, some very recent and others going as far back as 
the last century, have given ample proof of the value of 
this type of institution to our country and, in fact, to the 
world. Experience has shown that this type of institution 
plays its role in many ways, principal of which is helping 
young people to equip themselves for successful and use- 
ful lives. The trend of affairs is such that the value of 
technological education will be even more significant in 
the future. 

As I have had opportunity in recent days to renew my 
touch with Institute affairs, and to learn about the current 
status of activities and plans, I am greatly impressed by 
the way in which these are developing under the brilliant 
leadership of President Killian alte the excellent esprit 
de corps evident at every level. There is no doubt in my 
mind but that the Institute’s affairs are going very well 
indeed. Not least among the good signs is the evidence 
which I have encountered in many quarters and in many 
parts of the country to the effect that the M.I.T. Develop- 
ment Program, led by Alfred P. Sloan, Jr., "95, and Marsh. 
all B. Dalton, *15, is not only succeeding in providing 
the Institute with strengthened financial sinews, but is 
creating a renewed interest and solidarity among the 
M.I.T. constituency which will be permanent assets of no 
mean value. 

Taking his first opportunity to address Technology 
Alumni after his return from Washington, Dr. Comp- 
ton outlined some of his experiences with the De- 





partment of Defense. Particularly significant, Dr. 
Compton felt, was the fact that there was no major 
decision, and only one or two minor ones, on which 
the Board’s action was not unanimous. Dr. Compton 
further stated: 


There were, and still are, some very difficult problems. 
Of those which concern the Research and Development 
Board I would mention three types: (a) problems involv- 
ing technical judgment as to probable performance and 
military effectiveness of new weapons, some of which may 
be competitive for accomplishing a given military objec- 
tive; (b) problems inherent in the complexities of the 
military establishment, especially when trying to unify or 
co-ordinate policies and procedures which have been em- 
bodied in the earlier independent operations of the sepa- 
rate Services — and above all when under the necessity of 
integrating the entire defense program into the vastly 
more complex totality of policy and finance of the Federal 
Government; (c) problems of finding men who are highly 
competent and available to take the various positions 
which absolutely must be filled with men of the highest 
caliber if performance of the rr caliber is to be 
given by these various agencies. . . 

Of the three types of problems it is the third, involving 
man power of high quality, to which organizations like 
M.I.T. can make major contributions. Here especially, 
and not exclusively in the technical area, M.I.T. Alumni 
and staff have a record of which we can justly be very 
proud. If we are to expect high performance by our gov- 
ernmental agencies, and especially by those which must 
look largely outside the Civil Service and Governmental 
Career areas to find the requisite experience and contacts, 
some way must be found to make temporary service in 
such positions possible both for the men involved and for 
the private organizations from which they must be se- 
cured. I say this not out of my own experience, because I 
had no difficulty except with health, but out of my obser- 
vation of many efforts to secure men for many important 
positions in the government. 


The place of the new John Thompson Dorrance 
Laboratory in the future of the Institute was touched 
on by President Killian who gave an able presentation 
of current plans for expansion of M.L.T. facilities. He 
said that the existing trend was to use the Institute’s 
property west of Massachusetts Avenue for living 
quarters and general recreational activities, whereas 
property east of Massachusetts Avenue would be de- 
voted largely to academic buildings. He pointed out 
that the new Charles Hayden Library would be open 
for student use at the beginning of the F ebruary term, 
that the Hydrodynamics Laboratory, the 12 ,000,000- 
electron volt electrostatic generator, and the 12-story 
new Eastgate housing project would probably be 
completed this year. The new laboratory for the De- 
partments of Biology and Food Technology was 
planned for erection between Building 8 and the stu- 
dent dormitories, and the Sloan Metal Processing 
Laboratory for erection on Vassar Street at Massachu- 
etts Avenue, adjoining and connecting with the Gug- 
genheim Aeronautical Laboratory. Also projected was 
a Faculty Club to be erected, probably in space near 
Walker Memorial. 

Mr. Livingston brought to the 700 assembled 
Alumni stories of the newest developments in chemi- 
cal research and their transition from test tube to con- 
sumer. The research and commercial development of 
such products as nylon, cellophane, and scores of 


other chemical items were outlined, and a new fiber, 
« »” : ° . ° ° . - 

orlon,” which is just beginning to find commercial 
use, was also exhibited. 


Science Refresher 


~ CIENCE Teachers’ Fellowships, provided by a 
grant from the Westinghouse Educational Foun- 
dation, will bring 50 high and preparatory school 
teachers of science to the Institute for six weeks, be- 
ginning July 5, 1950. Designed to provide a review of 
fundamental sciences, as well as a survey of recent 
scientific advances, the program will include lectures 
and demonstrations by many prominent members of 
the M.I.T. Faculty. It will be under the general direc- 
tion of Professor Francis W. Sears, 20, chairman of the 
Institute’s Summer Program for Science Teachers 
Committee. 

The fellowship program was made possible last 
year by a grant of $62,500 from the Westinghouse Ed- 
ucational Foundation. By the terms of this grant, fel- 
lowships of $250 each are provided to 50 science 
teachers during the summers from 1949 to 1953. The 
1950 program is open to science teachers in high and 
preparatory schools throughout the United States 
who are college graduates or have equivalent qualifi- 
cations to carry on the courses. 

President Killian described the 1950 Science 
Teachers Program as a special service designed to 
help teachers keep pace with, and be qualified to in- 
terpret, the developments in science, as follows: 


The foresight of the Westinghouse Educational Foun- 
dation in establishing this grant makes it possible for the 
Institute to offer its resources to a group of teachers whose 
influence in preparing youth for the problems of life is too 
often unappreciated. The program will bring into close 
fellowship men and women who have made the teaching 
of science their career. Their associations during their stud- 
ies at the Institute will, we hope, send them back to their 
own classrooms refreshed and stimulated to carry on the 
important task of guiding their students through the first 
phase of higher education. 

The Westinghouse Educational Foundation was cre- 
ated by the Westinghouse Electric Corporation in 1944 to 
support educational, scientific, and charitable activities. 
The Foundation provides funds for scholarships, fellow- 
ships, professorships, and other projects in connection 
with education and educational institutions. 


The program will include a review of important 
concepts in physics and chemistry presented by those 
in charge of freshman instruction in these subjects at 
M.I.T., and will cover recent developments in the 
fields of physics, chemistry, biology, meteorology, ge- 
ology, and aeronautical engineering. The summer 
program begins with registration on July 5, and con- 
tinues through August 11. 

Because of the limited number of grants and dormi- 
tory facilities available, applications for the program 
must be received by April 1. Inquiries should be ad- 
dressed to Professor Sears. Other members of the 
Summer Program for Science Teachers Committee 
are George P. Wadsworth, ’30, Associate Professor of 
Mathematics, and Professor Leicester F. Hamilton, 
14, of the Department of Chemistry. 

(Continued on page 268) 
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BUSINESS IN MOTION 





To new Coke aguced on ee plcatinns «.. 


@ Safety is something that concerns us ail, whether 
on the road, in the factory, farm, office, home. 
Hence Revere takes a considerable amount of satis- 
faction in a new safe brake drum for heavy trucks, 
entirely aside from the fact that it contains a sizable 
amount of copper. This new drum is made of alter- 
nate rings or segments of steel and copper, bolted 
or bonded together. The copper segments project 
on the outside of the drum, forming fins. There is 
nothing new about fins on brake drums, but making 
them of copper is new, so far as we are aware. This 
use of copper is based on the fact that it is an 
excellent conductor of heat, far 


on routes passing through the Alleghenies, with 
their steep and winding roads. Truck drivers came 
back with reports of the best brakes they had ever 
handled. One swore he would never drive a truck 
with any other brake drums. Continued experience 
showed that not only was fading eliminated, but 
the drums and linings wore much longer, with 
100,000 miles the expected minimum. One Western 
Pennsylvania truck operator reported 110,000 
miles, and on the basis of wear, expects the lining 

to go 150,000 miles, the drums 250,000. 
It is surprising how many favorable side effects 
have been experienced. Drivers say 





superior to steel in that respect. 
So good is this manner of dissipat- 
ing heat that it has been said that 
new reliability has been brought 
to the braking of heavy vehicles. 

On long hard runs, particularly 
in hilly and mountainous country, 
braking sometimes is a problem. 
As the truck driver puts it, “the 
brakes fade.” This is not due to 
any trouble with the air or hy- 
draulic systems, but to heat. 
Brakes that have to hold back 10 








BRAKING SURFACE 


they can go down steep hills in high 
instead of low, thus lessening wear 
on differential, transmission and 
engine. Running schedules are 
faster. Equipment spends less time 
in the shop, more time in revenue- 
producing mileage. All this and 
more simply by taking advantage 
of the heat-conductivity of copper 
in combination with the strength of 
steel. This copper-cooled drum is 
one of those “obvious” ideas which 
make people remark: “Now why 











tons or more on a down grade get 

very hot indeed, far over the temperature of boiling 
water. The steel drums expand when heated to such 
an extent, so that the brake shoes, which were 
properly adjusted under cool conditions, are now 
out of adjustment within the heated drums. The 


brakes “fade”, due to the conversion of kinetic 


energy into heat. Any way of keeping the brakes 
cool by removing that heat would be a great con- 
tribution to safety and truck operating economy, 
reasoned the inventor of the new drums. He sought 
Revere’s collaboration, made several sets of drums 
with built-in copper rings, and had them tried out 


didn’t I think of that!” 

Ideas help keep our country ticking, but nobody 
seems to know just how to turn them out on a pro- 
duction-line basis. But this much is known about 
the generation of ideas: contacts with people and 
problems will help a lot. Right now you may have 
a problem which one of your suppliers could help 
you solve. He might find a new use for an old mate- 
rial, or a new material for a new use, or perhaps put 
two old materials together, as in this brake drum 
which “gives the driver the brakes.” It might pay 
you to discuss your troubles fully with your sup- 
pliers. They will be delighted to collaborate with you. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


* * * 
Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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Practical Progress in Good Living Follows Technical Progress like this... 


New A-C Lellep heat recuperative 
kiln process—now under develop- 
ment— promises cement makers big 
savings in fuel. Requires kiln only 144 
as long as conventional long kiln. 


At Wilson Dam four new Allis- 
Chalmers hydraulic turbines add 
140,000 hp for home and industrial 
use . .. make a total of 10 A-C units 
now installed at this project. 


New A-C Car Shaker easily loosens 
hard-packed wet or frozen materials 
. empties hopper-bottom gondola 
cars of coal, ore, gravel or any gran- 
ular material in 2 minutes. Dangerous 
manual unloading eliminated. 


Every industry that 
contributes to good 
living today benefits 
from Allis-Chalmers’ 
103 years’ experience 
in developing equipment 


that produces and saves! 





1ILOW ROAD (Any Day Now) 


EAT WAY to solve a traffic problem: build a 


highway under water! 
Ilere’s one of America’s latest in the making. 


Soon, cars, trucks and buses—thousands a day— 
will take this shortcut .. . 


surrounded by cast iron, steel and concrete . . . 
guided by bright lights and traffic signals . . . 


protected by huge blowers circulating pure, 
fresh air. 


Another modern triumph for the American way of 
doing things—backed by big producing companies 
like Allis-Chalmers! 


Allis-Chalmers builds mining machinery to 
process iron ore . . . giant motors and controls for 
America’s steel mills . . . complete equipment for 
producing concrete . . . a big line of blowers, pumps 
and electric power equipment. 

Almost everywhere you look, you'll find Allis- 


Chalmers behind the scenes, helping industry man- 
ufacture the products that enrich your daily life. 


ALLIS-CHALMERS MANUFACTURING COMPANY 
South 70th Street, Milwaukee 1, Wisconsin 


LLIS-CHALMERS 


One of the Big 3 in Electric Power Equipment — 


Biggest of All in Range of Industrial Products 
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Physics in Review 

RE-EMINENCE Of M.I.T. leadership in physics 

was amply demonstrated at the 297th meeting of 
the American Physical Society held in New York from 
February 2 through February 4, to which Columbia 
University was the host. During this three-day annual 
meeting, there were presented a total of 299 techni- 
cal papers from 88 educational, governmental, and in- 
dustrial research organizations. 

Of the 299 papers listed in the program of this 
meeting, 22 were offered by members of the In- 
stitute’s staff and student body. Although these M.I.T. 
papers were quite generally distributed throughout 
the broad range of topics covered by the meeting, it is 
perhaps significant that the highest per cent of Tech- 
nology participation was in the section on “Reactions 
of Transmutations; Theories of Elementary Particles,” 
in which four of the 13 papers were presented by 
Technology staff members. 

Technical papers presented at this meeting of the 
American Physical Society include: “Some Cal- 
culations Concerning Neutron-Proton Scattering with 
Tensor Forces” by Lawrence C. Biedenharn, Jr., 2-44, 
research associate in the Department of Physics, and 
John M. Blatt, of the Division of Industrial Codpera- 
tion; “The Range of Tensor Forces and the Theory of 
H®.” by Robert L. Pease, 2-44, and Herman Feshbach, 
"42, Associate Professor of Physics; “Relativistic 
Showers in Nuclear Emulsions (I) by Louis S. Os- 
borne, research assistant in the Department of Phys- 
ics, Bernard T. Feld, Assistant Professor of Physics, 
and Irwin L. Lebow, ’48, research assistant in the De- 
partment of Physics; “Relativistic Showers in Nuclear 
Emulsions (II) by Messrs. Feld, Lebow, and Osborne; 
“Space Exchange Magnetic Moments in Light Nuclei” 
by Lawrence Spruch, guest of the Department of Phys- 
ics; “The Monte-Carlo Method in Quantum Mechan- 
ics” by Gilbert W. King, ’33, research associate in the 
Department of Physics; “Energy Levels in N**” by 
Robert E. Malm, G., and William W. Buechner, ’35, 
Assistant Professor of Physics; “Alpha-Particles from 
F?® (p,a)O**” by Edward N. Strait, Jr., 48, Douglas 
M. Van Patter, research associates in the Department 
of Physics, and Professor Buechner; “Factors Influenc- 
ing the Positions of Nuclear Magnetic Resonances” by 
William C. Dickinson, research assistant in the De- 
partment of Physics; “The Behavior of BaTiO, Crys- 
tals under Hydrostatic Pressure” by Walter J. Merz, of 
the Division of Industrial Codperation; “The Electro- 
Mechanical Coupling of BaTiO, Single-Domain 
Crystals” by Max E. Caspari, research assistant in 
the Department of Electrical Engineering; “Magnetic 
Resonance Absorption in Magnetite at Low Tempera- 
tures” by Lawrence R. Bickford, Jr., ’49; “The Theory 
of Superconductivity” by Laszlo Tisza, Associate Pro- 
fessor of Physics; “Stability Theory of Viscous Flows” 
by Chia Chiao Lin, Associate Professor of Mathemat- 
ics; “Studies of Disintegrations by 14-Mev Deuterons” 
by M. Stanley Livingston, Associate Professor of Phys- 
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ics, Keith Boyer, research associate in the Department 
of Physics, Harry E. Gove and John A. Harvey, re- 
search assistants in the Department of Physics, and 
Martin Deutsch, 37, Associate Professor of Physics; 
“The Energy Spectrum of Protons from (d,p) Reac- 
tions” by Keith Boyer; “Angular Distributions of Pro- 
tons Emitted in Reactions Induced by 14-Mev 
Deuterons” by Harry E. Gove; “Neutron Binding En- 
ergies from (d,p) Reactions” by John A. Harvey; 
“Centrifugal Distortion in the Formaldehyde Mole- 
cule” by Richard B. Lawrance, ’40, research associate 
in the Department of Physics; “Nuclear Models and 
Nuclear Experiments” by Professor Victor F. Weiss- 
kopf of the Department of Physics. 

In addition to these papers, two papers from the In- 
stitute were included in a program of seven papers 
comprising a Symposium on Dielectrics, of the Ameri- 
can Institute of Electrical Engineers held in New York 
in conjunction with the meeting of the American 
Physical Society. They were: “Dielectrics in Electrical 
Engineering” by Professor Arthur R. von Hippel of the 
Department of Electrical Engineering, and “Structure 
and Polarization of Atoms and Molecules” by Profes- 
sor John C. Slater of the Department of Physics. 

Other research organizations which contributed 10 
or more papers to these meetings include Columbia 
University, Harvard University, National Bureau of 
Standards, Princeton University, Yale University, the 
University of Chicago, and the Brookhaven National 
Laboratory. 


Synchrotron in Operation 


HE Institute’s 300-million-volt synchrotron, which 

will be used for research on atomic particles, has 
passed its first operating tests in the Laboratory for 
Nuclear Science and Engineering. Announcement of 
the completion of the synchrotron, which was started 
in 1946, was made in the middle of January by Profes- 
sor Jerrold R. Zacharias, Director of the Laboratory. 
In commenting on the new research tool, he said: 


It is definitely known that many nuclear processes which 
we do not yet understand occur in cosmic-ray phenomena 
which reach energies as high as trillions of volts. Some of 
these processes have not yet been duplicated in man’s lab- 
oratories. Of special and immediate interest are the par- 
ticles called mesons. 

The Institute’s synchrotron is powerful enough to pro- 
duce mesons artificially and it should produce enough of 
them so that we can carefully study their behavior.* From 
such studies may come much new information in the realm 
of nuclear physics. Eventually, understanding of the me- 
son may disclose the true nature of the strongest forces 
known to science — those that bind together the particles 
of the atomic nucleus. 


The synchrotron may be compared to a giant sling- 
shot. Its electrons have enough energy to produce nu- 
clear mesons, particles which, until recently, have 
been observed only in collisions of cosmic rays. It will 
draw its energy from one of the largest banks of capac- 
itors in the world. Structurally, the synchrotron is a 
circular doughnut-shaped machine approximately 12 
feet in diameter. Its magnet consists of 24 sections 

(Concluded on page 277) 
* Meson tracks have already been photographed. 
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HERES PROOF 
You can start a New Venture... 


AND MAKE MONEY! 





The Birthplace of Quick Frozen, Concentrated Orange Juice 


may well be the place Your Process...or Idea... 


can start on the road to Successful 


Development and Profitable Sales 


The executive who wants to expand his sales and profits 
by initiating a new venture for his company on the sound 
basis of developing a new or unique process or product will 
find proof at National Research Corporation that it can be 
done. 

Our business is to supply the scientific knowledge needed 
for such new developments — from laboratory ... to pilot 
plant ove production. 

For example, the Minute Maid Corporation, which we 
originally organized, resulted from a process conceived, per- 
fected, and brought to commercial production by our staff. 
This was, in fact, the birth of the 100 million dollar quick 
frozen, concentrated citrus juice industry. 

We can give you other examples in the basic fields of 
chemistry, metallurgy, physics and engineering where new 
processes, created in our laboratories, have created added 
sales and new profits for our clients. We welcome your inquiry. 


National Research Corporation, 70 Memorial Drive, Cambridge, Mass. 


MARCH, 1950 







National Research 


CORPORATION 
Cambridge, Massachusetts 






ca) 3% 


If you have a process or product development that is attainable only 
with the benefit of new scientific and engineering knowledge, new 
thinking and new methods, you will find our staff equipped in experi- 
ence, talent, and point of view to help you achieve your objective. 
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STUDY OF STRIKES 
(Continued from page 259) 


They may be sorted into five major types, according 
to function: negotiatory, supportive, protestive, com- 
petitive, and exploitive. Negotiatory strikes are in- 
tended to bring pressure either to secure an 
interpretation of a contract or to force negotiation of 
one. There are many subvarieties of such strikes: sit- 
down, slow-down, quickie, outlaw, walkout, and so 
forth. Supportive strikes are called by one union or 
group of unions in sympathy with another, to which 
they may be functionally related — as in the building 
trades. Protestive strikes operate outside the frame- 
work of collective bargaining ordinarily (though not 
necessarily: for example, the famous Minneapolis 
general strike). Here belong the political strike (as in 
the case of the National Maritime Union striking 
against delays in bringing back overseas servicemen), 
and the demonstration strike (as in the case of those 
occurring in western Europe against the Marshall 
Plan). Again, there are the competitive strikes, aris- 
ing out of jurisdictional disputes between rival 
unions. Finally, there are the exploitive strikes by 
racketeering labor leaders. 

It should be apparent, then, that any appraisal of 
the success or failure of a strike must first consider its 
function. Glancing back over the varieties listed 
above, one notes that in every instance the strike is a 
symptom of fundamental failure: the failure of union 
leadership (as in the racketeering and jurisdictional 


“ee 
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as well as in the outlaw strikes); the failure of the bar- 
gaining process (as in the negotiatory and supportive 
strikes); and failure in the whole social-political sys- 
tem (as in the protestive strikes). The strike is, there- 
fore, an index of disorganization, by no means always 
induced by either industry or labor. If this be true, 
then the elimination of strikes would not at all elimi- 
nate the disorganization of which the strike is a symp- 
tom in the world of today. 

The character of the disorganization from which 
strikes grow may be seen in the many attempts to iso- 
late their causes. The half-dozen scholarly studies of 
this particular problem point uniformly to five differ- 
ent factors with which the frequency of strikes is cor- 
related.’* These factors include: the business cycle, 
unionization, union ideology, management, policy, 
and the efficiency of accommodative machinery. Sim- 
ply stated, these correlations appear to the author 
somewhat as follows. 

The rate of strikes varies directly with the business 
cycle when prices are rising, inversely when prices 
are moving downward. Union workers are much more 
likely to strike than nonunion workers, and industries 
having had a long experience with unions have a high 
level of strikes. Unions vary in their policies. Paternal- 
istic (or company) unions do not strike at all, liberal- 
istic (or business) unions at times, revolutionary 
unions (like the old Independent Workers of the 
World, hardly cease striking.’* Belligerent manage- 
ment is badgered by strikes; negotiating management 

(Continued on page 272) 
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On January 1, 1945, it was 668,000 





In June, 1949, it was 800,000 





Now it’s well over 
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AAlEG TL’ Stockholders 


No other stock is so widely held by so many people. About one family in every 50 


in this country now owns American Telephone and Telegraph Company stock 





Just last month the number of stock- 
holders of the American Telephone 
and Telegraph Company reached a 
record high of 900,000 and it’s still 


growing. 


This is an increase of over 100,000 
in eight months. The big gain is due 
not only to completion of the first 
offering of stock to employees under 
the Employee Stock Plan but to con- 
tinued public buying. 


The people who own the Bell Tele- 
phone business come from all walks 
of life in every section of the country. 
Most of them are small stockholders. 
280,000 own five shares or less. More 
than half are women. 


Over 150,000 telephone employees 
are now stockholders. In the next 


year or so many thousands more will 
complete payments on stock under 
the Employee Stock Plan. 


A significant fact is that more than 
350,000 A. T. & T. stockholders have 
been stockholders for ten years or 
longer. Their A. T. & T. dividend has 
come along regularly, in good times 
and bad. 


They bought the stock “for keeps” 
because of their long-term confidence 
in the business and their belief that 
regulatory bodies will provide ade- 
quate rates for service so that they 
may receive a fair and stable return 
on their investment. 


It’s the widespread confidence of 
investors that helps make possible the 
good telephone service you get today. 


BELL TELEPHONE SYSTEM 





EVERY TIME YOU TELEPHONE you share 
the benefits of the stockholders’ in- 
vestments. It’s their dollars that build, 
expand and improve the best tele- 
phone system in the world for you to 
use at low cost. 














INDUSTRY'S 


Pure Water Problems 


ARE SOLVED WITH 


BARNSTEAD EQUIPMENT 


The need for Pure Water by Industry is Basic . . . there 
are hundreds of processes in the chemical, food, pharma- 
ceutical, metallurgical and industrial fields where Pure 
Water plays an important part. But the requirements 
are different. Some need Distilled Water . . . others 
Demineralized Water. That is why Barnstead makes 
both . . . Stills for Pure Distilled Water . . . Demineral- 
izers for Mineral-Free Water. And with over 70 years 
experience, Barnstead Engineers can make the proper 
recommendations for either Stills or Demineralizers OR 
both, to provide the correct daily flow of Pure Water 
| to fill your needs at lowest cost. 


DEMINERALIZED WATER 


Chances are that if you 
need high-test mineral-free 
water Barnstead Demuiner- 
alizers can save you 
money. For Barnstead De- 
mineralizers produce water 


of far higher purity at 

lower cost with a mini- 
mum of maintenance. 
Whether you need 
gallons an hour or 1000 


there is a Barnstead Demineralizer to fit = 
ye sirements exactly. And a Baructend eognee se 
plot” the course of Pure Water precisely. As 
p 


Barnstead detailed recommendations. No obligation. 


DISTILLED WATER 


For the production of highest quality 


chemically pure, sterile water R 

For trouble-free, automatic opera- 

. For distillate of unvarying 

. There’s a Barnstead 

Still to fit your Pure Water needs. — 

Barnstead Laboratory and ns 
Water Stills are the proven standard © 
the scientific and industrial world. Barn- 
stead engineers . - - with over 70 years 0 
Pure Water experience . - - the longest > 
the field . . . are ready to assist you wit 


your Pure Water Problems. 
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8B STILL & STERILIZER CO. 


26 Lanesville Terrace 
Forest Hills 
Boston 31, Mass. 





STUDY OF STRIKES 
(Continued from page 270) 


has few or none. F inally, adequate accommodative 
legislation and agencies can greatly reduce the inci- 
dence and shorten the duration of strikes, as the re- 
ports of the mediation, conciliation, and arbitration 
services have abundantly corroborated. 

Strikes are collective attempts to force recognition 
and settlement of issues. Sometimes the issues are 
greatly aggravated by conditions over which neither 
management nor labor has any direct control, as in an 
inflationary price rise. Sometimes the issues are ficti- 
tious and exploitive, as in the case of a racketeering 
union. Often the issues are deeply rooted in irrational 
situations, and the strike is a sympton of that irration- 
ality, as in some outlaw or walkout strikes. Again, the 
issues may be linked up with systematic ideologies, as 
in communism and in vitriolic, labor-hating manage- 
ment. Most commonly, the issues represent contrary 
interests, or semantic blockages, or even competitive 
jockeying for preferential bargaining position. But 
whatever the strike, the important thing is the issue. 
Issues can be pooh-poohed, outlawed, or ignored. But 
they cannot be solved that way. In so far as they are 
recognized, they achieve a measure of success for 
strikers. 

However, it is not good for either the financial or 
the psychological economy of industry and labor to 
rest industrial relations upon so volatile and explosive 
a foundation as the strike. Statesmen in both indus- 
trial and labor circles acknowledge this fact. Many 
years ago in a statement that voices the feelings of en- 
lightened employers as well as of unionists, Samuel 
Gompers said: “Language fails me to express how 
earnest are the organized laborers in their desire to 
avoid and to reduce the number of strikes.” What is 
needed to give form and permanence to such an ex- 
pression of earnestness? 


The Strike as a Policy 


The public reaction to such talk seems to be that it 
is not enough to trust the good intentions of such ear- 
nestness, whether they come from labor or from man- 
agement. Increasingly the general tendency is to pass 
legislation curbing strikes: to prohibit or postpone or 
penalize or regulate them. Unfortunately, such legis- 
lation is often passed in a period of public indigna- 

(Continued on page 274) 
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> | Are your boilers horsedrawn: 


Perhaps your boilers are of more recent vintage than the 
horsedrawn fire engine —but they may be just as obsolete. For 
t the remarkable progress in steam generating techniques during 
> the past 25 years has made many boilers old long before their 
time. The modern steam generating unit reflects this progress 
in its simplicity and compactness . .. its ability to burn cheaper 
coals more efficiently ... its high availability that reduces costly 
shutdowns... its lower maintenance and operating costs. All 
these improvements add up to substantially lower steam costs 
and assure savings that in many cases will justify the expendi- 
ture for immediate replacement. 
Combustion Engineering-Superheater, Inc. has played a 
leading role in the development of the modern steam generat- 
ing unit. The experience incident to this development is at your C: FE 
disposal to help you determine whether modernization can be Nee ob Ss 


applied profitably to your plant. A letter from you will bring 
an experienced C-E sales engineer to your office. B-363 COMBUSTION ENGINEERING— 


SUPERHEATER, INC. 


200 Madison Avenue « New York 16, N. Y. 
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JOINTS IN ALL TYPES OF INDUSTRY... 


Look for this Trade-mark c on every Joint. 


7 outstanding features that have resulted from over 
20 years’ experience in making industrial joints, to 
meet specific demands in hundreds of applications, 
for widely diversified industries. 


No. 1 & No. 2 — FORKS — alloy steel, heat treated for 
maximum strength and wear — inside surfaces accurately 
ground for smooth operation — pin holes broached and 
honed for perfect alignment — O.D. cylindrically ground 
for concentricity. 


No. 3 — CENTERBLOCK — holes intersect accurately in 
center with faces parallel. Hardened and precision ground 
for long life, with recess for Telltale Lock Ring. Lo-Friction 
block furnished in sizes 114” up. 


No. 4 & No. 5 — PINS — being hardened and centerless 
ground to close tolerances reduce radial play. 


No. 6 — OILER — originally patented by Curtis — plus oil 
holes and lubrication passages, insures that your oil 
reaches all bearing areas. 


No. 7 — ““TELLTALE LOCK RING”’ — a Curtis patent — 
snaps into a groove in small pin and fits into protective 
recess in centerblock, firmly locking entire assembly. End 
of ‘Telltale’ shows ring in locking position. Makes dis- 
assembly and reassembly quick and easy. No nuts or set 
screws to work loose. 


Send your control or power transmission problems DIRECT TO 
US — there is a Curtis Engineer ready to work with you — to 
recommend and furnish you with the right universal joint for 
your application. 

Here, at the Curtis plant, we stock 14 standard sizes, solid or 
bored, ranging from 34” diameter to 4” O.D. 


Orders are shipped the same day as received. 
Send your orders to CURTIS!!! ! 


Write Dept. B-5 


CURTIS UNIVERSAL 


JOINT CO. INC. 
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STUDY OF STRIKES 
(Continued from page 272) 


tion, much like a parent who punishes a child only 
when he is angry. Most strike legislation is based 
upon the twofold assumption that the strike is not a 
right, certainly not an absolute right, but rather a 
priv ilege, and that the need of the public for continu- 
ous services is more important than the freedom of 
employers and employees to fight one another. One 
form that disputes legislation has taken is the estab- 
lishment of special accommodative machinery for the 
settlement of differences. 

Labor specialists view such policies with some mis- 
givings. Thus, Professor Leiserson,’® on the basis of 
much experience in labor disputes, holds that “the 
mere fact that there is a board to investigate or render 
opinions is not enough to compose differences and to 
avoid or settle strikes.” In like manner, Frederick H. 
Harbison,** industrial relations specialist, commenting 
on the legal definition of rights, observes: “There is a 
tendency to ensure responsibility in industrial rela- 
tions by making irresponsibility illegal.” He’ adds 
that “the very talk of rights often accentuates conflict 
by inducing each side to take an uncompromising 
stand on ‘principles.’ ” 

Surveving the experiences of five democratic coun- 
tries with strike legislation, Edwin E. Witte,* labor 
economist, reported in 1946 the following findings. 
“In none of them have strikes been abolished. Rela- 
tive to the industrial population, strike losses prior to 
World War II were not very different from those in 
the United States. During the war the record in this 
country was at least as good as in these foreign coun- 
tries. Since the close of hostilities most of them have 
likewise experienced an increase in strikes, but there 
has been far less panicky concern about the situation 
than has developed in the United States.” 

If the foregoing analyses are correct, we must fall 
back on the rather commonplace observation that the 
solution of the problem of strikes, like the solution of 
international war, lies not in their outlawry but in the 
daily group-to-group relations of management and la- 
bor. To be sure, a body of regulatory and supportive 
legislation — what Sumner H. Slichter has aptly 
called “industrial jurisprudence” — must be given op- 
portunity to mature. But even more necessary is the 
emergence and perfection of mutual accommodations 
between industry and labor. been is little reason to 

(Continued on page 276) 
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Engineering from a leading university or engineering college. 
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refinery and chemical engineering practice, and writes techni- 
cal papers. His viewpoint is broad and practical. 

The Lummus Process Design Engineer —trained to work with 
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erative interchange of information with your own technical 
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STUDY OF STRIKES 
(Continued from page 274) 


expect that in a repressive and insecure culture, such 
as modern industrialism fosters,’® this evolution will 
be painless or rapid. 

Technological progress has created an integration 
and interdependence of industrial activities to an ex- 
tent vastly beyond anything that was envisioned as 
recently as 50 years ago when the “right to strike” 
could still be regarded as a local matter. This inescap- 
able fact colors, or ought to color, contemporary 
thinking on methods of solving industrial disputes. 
The administrative, manufacturing, distributing, 
maintenance, and service cogs of our present-day so- 
ciety are so completely intermeshed that even a 
minor dispute, involving absolutely (as well as rela- 
tively) small numbers of workers strategically sit- 
uated, can now easily result in industrial paralysis on 
a national scale. Neither side in such a dispute can 
disregard the public welfare for any considerable pe- 
riod of time, and expect immunity, to advance its spe- 
cialized and narrow aims in a highhanded manner. 
For example, disagreements between a few hundred 
transportation workers and their employers which tie 
up the flow of food and other necessities to millions 
of “noncombatants” in a great metropolitan area are 
socially unacceptable. That the nation’s communica- 
tion or transportation systems, or its program of 
national security, can be threatened because of un- 
willingness or inability of both labor and management 
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groups to recognize the fairness and reasonableness 
of the desires of others, represents a severe case of 
social immaturity. The public interest, welfare, and 
safety are of far greater concern than exclusive self- 
interests of minorities and must ultimately be given 
primary consideration. This stage of development was 
reached during World War II. But as our social sys- 
tem becomes increasingly complex, recognition that 
the general welfare has a claim far beyond personal, 
or group, desires becomes increasingly imperative. 

Near the close of World War II, Herbert Hoover,” 
then Secretary, wrote: “It is idle to argue that there 
are no conflicts of interest between the employer and 
the employee. “But,” added Mr. Hoover, “there are 
wide areas of activity in which their interests should 
coincide, and it is a part of statesmanship on both 
sides to organize this identity in order to limit the area 
of conflict.” Conscientiously pursued, such a policy 
would mean a distinct gain for all parties to industrial 
conflict. 
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which fit together like the segments of a pie. Holes 
through the center of each section form a round, tun- 


‘ nellike path and around this path the whirling elec- 


trons are whipped up to their 300-million-volts energy 
in five thousandths of a second. 
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Precision Electric 


> Heat Treat Furnaces 
(Laboratory and Industrial) 


Dry Type 
2) Air Cooled Transformers 
(to 1000 KVA) 


B Constant Current 
Regulators (Static Type) 


Hevi Duty Precision Electric Heat Treat- 

D ing furnaces are built in a large variety of 
types and sizes — for many heat treating 
Operations — with temperature ranges to 
2500° F (1371°C). They are standard pro- 
duction equipment in many national indus- 
trial plants. 


formers with or without tap changing 
switches as well as special transformers for 
special requirements. 


» Hevi Duty Dry Type Air Cooled Trans- 


B Hevi Duty Constant Current Regulator 
(Static Type) for series lighting. To trans- 
form constant potential to constant current, 
using a resonant circuit with patented ex- 
clusive features. A decided improvement 
over any other known type of regulator. 


Write for descriptive bulletins. 
Harold E. Koch '22 President 
Elton E. Staples '26 District Mgr., Cleveland 
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NEXT WAR’S WEAPON 


(Continued from page 252) 


Commonwealth could not hope to survive by its own 
efforts. One returns again to the conclusion that the 
only defense against the weapons of the future is to 
prevent them from ever being used. In other words, 
the problem is political and not military at all. A coun- 
try’s armed forces can no longer defend it. The most 
they can promise is the destruction of the attacker. 

In such circumstances the statement that the 
United Nations Organization is the last hope of man- 
kind is literally and terribly true. It is, therefore, nec- 
essary to consider in what way the rocket can be used 
as an instrument of world, rather than regional, se- 
curity for mankind. 


Rockets as Instruments for World Security 


Now that the world possesses rockets and atomic 
bombs, mankind has a tendency to discount the 


weapons of which it was so terrified a few years ago. 
Therefore, even if there is no intention of using them 
except as a last resort, the World Security Council 
should, for psychological reasons, possess long-range 


atomic rockets. However, the weapons which it 
would use if force proved necessary would be the air 


contingents of its members, employing ordinary ex- 
plosives and machines of the type that exist today. 
Behind these would be the threat, never materializ- 
ing save in dire emergency, of the mightier forces 
against which there could be no defense. 

No more than 20 launching sites with interlocking 
circles of fire should be sufficient to give world cover- 
age. The sites would be on mountains, for the reasons 
already mentioned, and would be staffed by men 
drawn from every nation. It would be the aim to in- 
culcate in these men a supranational outlook. This is 
by no means impossible, even today, as the Interna- 
tional Red Cross has shown, and this point of view is 
becoming more widespread in spite of superficial ap- 
pearances to the contrary. The fact that the personnel 
required would be largely scientific would assist the 
realization of this aim. These launching sites would 
have to be supported by a research organization of 
such a caliber that no individual nation could hope to 
match it. This body might in time act as the nucleus 
around which the scientific service of the World State 
would form, perhaps, many years in advance of its 
political realization. 

(Concluded on page 280) 








LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 
IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 
Chicago 








278 


THE TECHNOLOGY REVIEW 




















SIMPLEX POLYETHYLENE-PLASTEX CABLE 


@ Polyethylene insulation features exceptionally 
small diameter and light weight, high insulation 
resistance and low water absorption. Its low power 
factor and dielectric constant provide maximum 
signal strength. 

Plastex jacket assures protection against oxida- 
tion, flame, oil, water, sunlight and weathering. Its 
stability over a wide temperature range permits 
operation up to 176F. in dry locations, 140 F. in 
wet or oily locations. It resists cracking down to 

Recommended for municipal signal, supervisory 
control, and railway communications systems. For 
complete information, write for Catalog 1010. 


SIMPLEX WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Mass. 
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Boston 10, Mass. 


Manufacturers of braided cords of all kinds, 
including sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 
awning lines, etc., also specialties. 


SPOT CORD 


Reg. U. S. Pat. Of. 





Our extra quality sash cord, distinguished at 
a glance by our trade-mark, the colored spots. 
Especially well known as the most durable 
material for hanging windows, for which use 
it has been specified by architects for more 
than half a century. 
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(Left) A ball-bearing flyer, with enclosed ball-bearings and positive 
lubrication. Its horizontal position eliminates thrust-load. (Right) 
Ball-bearing spindles with air-cooled friction wheels. These are 
two of many extra features found exclusively on Haskell-Dawes 
Twisters. * For more than eighty years, Haskell-Dawes twisting, 
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NEXT WAR’S WEAPON 
(Concluded from page 278) 


The necessity for these measures should be 
kept under continual review, for the world would 
never feel completely at ease while they existed. A 
heavily armed police force, properly administered 
and limited in its functions, decreases, rather than in- 
creases, the citizen’s sense of security. On the other 
hand, we must realize that the world today resembles 
the lawless Middle West of the last century, when an 
unarmed sheriff would have had little chance of 
enforcing order. When a world economic system is 
functioning smoothly, when all standards of living are 
approaching the same level, when no national arma- 
ments are left, then the launching sites could be 
permanently dismantled. 


Conclusion 


Only along these or similar lines of international 
collaboration can security be found. Any attempt by 
great powers to seek safety in their own strength will 
ultimately end in a disaster which may be measureless. 

Upon us, the heirs to all the past and the trustees 
of a future which our folly can slay before its birth, 
lies a responsibility no other age has ever known. If 
we fail in our generation, those who come after us 
may be too few to rebuild the world when the dust of 
the cities has descended and the radiation of the 
rocks has died away. 


ST. PATRICK’S DAY 
(Continued from page 249) 


In draft, Article VI called for “every member” to 
pay each January “the sum of 50 cents to defray con- 
tingent expenses,” under penalty that after two years 
of delinquency he “forfeit his rights of membership.” 
Tolman “objected to fees on principle,” and he and 
Charles F. Stone, 71, “suggested subscriptions.” Wil- 
liam R. Nichols, 69 (after whom one of the present 
dormitories is named), successfully moved to strike out 
the penalty clause, and meanwhile someone else, un- 
identified in the minutes, managed to get assent to 
doubling the fee. Article VI came out: “Every mem- 
ber shall pay . . . the sum of one dollar, annually, to 
defray contingent expenses.” By the standards of to- 
day the charge was indeed a most modest one. 

Article VII as proposed, designated “June” as the 
month for “regular annual meetings,” and left the call- 
ing of “special meetings” to the discretion of the Ex- 
ecutive Committee. Allen, however, succeeded in 
shifting the regular meeting to “January of each year,” 
and Tolman, in cautious Yankee fashion, had inserted 
a stipulation that the Executive Committee must call 
a “special meeting . . . at the request in writing of ten 
members.” Article VIII caused little trouble for every- 
one seemingly appeared content that constitutional 
amendments subsequently introduced might be right 
and proper if passed * ‘at any annual meeting by a two- 
thirds vote . 

(Continued on page 282) 
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THE ASSURANCE OF BEING WELL DRESSED 


The most valuable asset to a man’s confidence is knowing that he is 
well dressed, and our long experience in making clothing has created 
a whole manner of dressing that is now world-famous. No other 
clothing can give the wearer so much assurance...and men know 
that they can rely on Brooks Brothers for correctness and good taste. 


Men’s Ready-Made Suits, $95 to $115 
Sixth Floor Shop Suits, $65 to $90 


TLL: 


C@ELOTHINGS)) 
Mens Furnishings, Bats Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N.Y. 
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"My only regret is that I didn't 
investigate these opportunities earlier" 


Somermes it takes a while to get your bearings. 
In my case, for instance, I worked six months in a 
bank, a year with a casualty insurance company, and 
after four years in the Navy I put in 12 months work- 
ing in an office with my father. I was dissatished 
with my career, and convinced that I was not cut out 
for office work. 

About this time a friend of mine began talking to 
me about his long experience in the life insurance 
business. He was getting out of life, and out of his 
work, exactly what I was looking for. So I decided 
to make a four-month study of his business. 

This convinced me that life insurance offered the 
kind of life and earnings I wanted, and that my 
friend’s company, the New England Mutual, was 
ideal. Its policies are unusually liberal, and it has 
back of it the prestige of being the first mutual life 
insurance company chartered in America. 

I signed up. I took the company’s thorough train- 
ing course. And now — my time is my own, which 
means I’m working harder than ever before, but it 
doesn’t seem that way because I’m getting so much 
satisfaction out of my work. I have time to con- 
tribute to my home town through civic work, and 
there is still time left for golf and tennis. And my 
earnings, which are in direct proportion to the effort 
| put in, are considerably higher than when I worked 
for someone clse. 

I have only one regret, and it is that I did not 
investigate earlier the opportunities offered by the 


life insurance profession. 
GRY J e 
— 


Recent graduates of our Home Office training course, 
although new to the life insurance business, earn average 
first-vear commissions of $3600—which, with renewal com- 
missions added, brings the total yearly income average to 
$5700. From here, incomes rise in direct proportion to each 
individual's ability and industry. 

If you’d like information about a career that gives you a 
business of your own, with no slow climb up a seniority 
ladder and no ceiling on earnings, write Mr. H. C, Chaney, 
Director of Agencies, 501 Boylston Street, Boston 17, Mass. 


The NEW ENGLAND MUTUAL LIFE INSURANCE COMPANY 


MARCH, 1950 





B. B. Plyler, Jr., Wilson, N.C. 








These Massachusetts Institute of Technology men are New Eng- 
land Mutual representatives: 


Raymond P. Miller, '18, Salem 
Arthur C. Kenison, ‘19, Boston 
Blaylock Atherton, '24, Nashua 


They can give you expert counsel on ‘‘Living Insurance’’—a 
uniquely liberal and flexible life insurance program tailored to 
fit your family’s needs. 
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EASTERN UNIVERSITY MEN 
ALL OVER THE COUNTRY ARE 
ROGERS PEET CUSTOMERS - 


Alumni of Eastern Universities...who 
have known and respected Rogers Peet 
Style, Materials and Workmanship ever 
since their undergraduate days . . . can 
get Rogers Peet Clothes in many cities 
all over the country. Just as conveniently 
as in our own Stores in New York and 
Boston. 

Write for the name of the nearest mer- 
chant selling Rogers Peet Clothes hand- 
tailored in New York. 


Reg Pe 


ain 


Makers of fine clothes 


In New York: 
Fifth Avenue 
at 41st Street 


Thirteenth St. 
at Broadway 


Warren Street 
at Broadway 
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(Continued from page 280) 


The only “organizing” business remaining was the 
election of officers pro tem and that was done “by 
acclamation.” Richards was chosen as president; 
Channing Whitaker, 69, as vice-president; Cross as 
secretary; and Isaiah S. P. Weeks, ’71, and Kimball as 
members of the Executive Committee. At the Associa- 
tion’s first “Annual Meeting,” held in Rogers on the 
afternoon of the following January 27, (1876) the bal- 
loting confirmed Richards and Cross for two-year 
terms as first president and secretary, respectively; 
Weeks was moved up to the vice-presidency; and 
Allen and Francis H. Williams, ’73, were elected to the 
first Executive Committee. 


Activity of Youth 


All the 36 graduates who played active parts in 
founding the Alumni Association, by attending one or 
both of the meetings of January 29 and March 17, 
1875, were comparatively young men at the time. 
Only three — Joseph S. Emerson, ‘74, the eldest of the 
group, and Whitaker who were 31; and Richards who 
was 30 — had left their twenties behind, and half of 
those still in their twenties had not reached their 25th 
birthdays. Whitaker, incidentally, was the only one of 
the 36 who was a veteran of the Civil War. Enlisting 
in the 39th Massachusetts Volunteers, he was 
wounded and taken prisoner at Spotsylvania, and 
given up for dead by his family, with the result that 
Whitaker later had the extraordinary experience of 
reading his own obituary in the Boston Globe before 
he matriculated at M.I.T.! 

All but three were native New Englanders: 28 of 
Massachusetts; Richards and Clark of Maine; Blod- 
gett and Charles W. Hinman, ’70, of Vermont; Wil- 
lis H. Myrick, 74, of New Hampshire. Cross was a 
near-New Englander through having been born at 
Troy, N.Y., but Willis D. Harris, 73, and Emerson 
came into the world on foreign soil, respectively, at 
Truro in Nova Scotia and Honolulu, then capital of 
the island Kingdom of Hawaii. 

Classwise, one-quarter of the 36 were from 1873; 
seven from 1874; six from 1870; six from 1871; four 
from 1868; and three from 1869. Allen was the sole 
representative of the Class of 1872. Coursewise, the 
19 from Civil Engineering predominated. Mechanica] 
Engineering had seven representatives, Mining Engi- 

(Continued on page 284) 





And in Boston: 
Tremont St. 
at Bromfield Sc. 





William H. Coburn, °11 William F. Dean, °17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire St. Boston, Mass. 
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Lord Electric Company 


INCORPORATED 


1895 ELECTRICAL CONSTRUCTION 1950 


131 Clarendon Street 10 Rockefeller Plaza 1201 Plaza Building 
Boston 16, Massachusetts New York 20, N. Y. Pittsburgh 19, Pa. 
Telephone COmmonwealth 6-0456 Telephone ClIrcle 6-8000 Telephone COURT 1920 





HAROLD J. RYAN, INC. 


Air Conditioning 


101 PARK AVENUE NEW YORK 17, N. Y. 








The TREDENNICK-BILLINGS CO. 
Continnclion Managers Building Conthiiilein 


K. W. RICHARDS '07 H. D. BILLINGS "10 Cc. C. JONES "12 F. J. CONTI '34 


10 HIGH STREET BOSTON, MASSACHUSETTS 








“os FLIGHT TEST AND CONTROL INSTRUMENTATION 
GYROSCOPICS—ELECTRONICS—SERVOMECHANISMS 
| eat DESIGN . DEVELOPMENT ‘ PRODUCTION 


corp? 
56 ELMWOOD STREET, NEWTON 58, 
MASSACHUSETTS 
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ST. PATRICK’S DAY 
(Continued from page 282) 


neering had four, Chemistry, three, and Science and 
Literature, three. 

Despite their youth, five of the 36 were already 
members of the Institute’s staff, Richards since 1871 
and Nichols since 1872 having held the rank of full 
professor. Cross and Whitaker were assistant profes- 
sors, but the following June they, too, became profes- 
sors; Wells at the time of the meetings was an 
instructor. Richards, Whitaker, and Cross also headed 
their respective Departments of Mining, Mechanical 
Engineering, and Physics. Though Nichols died un- 
timely when but 39 years old, and Whitaker resigned 
from the Faculty in 1883, the active teaching careers 
of these five men averaged over 30 years. If one also 
takes into account the 29 years spanned by Allen, who 
was in private practice or with the Santa Fe railway 
from 1872 until he joined the Institute staff in 1887, 
the combined services of all six total 184 man-years of 
teaching at M.LT.! 


Succession of Officers 


When Richards retired from the presidency of the 
Alumni Association in 1880, Tolman succeeded him in 
that office until 1883. Howard A. Carson, 69 (not re- 
corded in the minutes as being present at either of the 
1875 organization meetings), became the third presi- 
dent during 1884-1887; and Williams was the fourth, 


1888-1890. Carson was the first alumnus elected to the 
Institute Corporation, in 1878; Tolman and Williams 
were the next so honored, in 1882. Cross continued as 
secretary of the Alumni Association until 1884; and 
Allen was its fourth secretary, in 1890-1892. 

Myrick of New Hampshire lived seven months to 
the day after the March 17 meeting; Arthur W. 
Sweetser, 74, died in 1878; and six more (including 
Nichols and Kimball) did not reach the half-century 
mark. Another eight failed to attain age 65, including 
Blodgett and Wells; John R. Edmands, ’69, also a 
founder of the Appalachian Mountain Club and 
librarian of the Harvard College Observatory from 
1883 to 1910; Frank B. Morse, 73, prominent in min- 
ing circles in Mexico; and Weeks, for 23 years chief 
engineer of the Burlington’s lines west of the Missouri 
River, during which time 3,000 miles were added to 
the system under his direction. 


Statistics on Longevity 


Of the 20 remaining from the original 36, five died 
in their later sixties, including Tolman; Nathan F. 
Merrill, ’70, professor of chemistry at the University of 
Vermont; and Samuel E. Tinkham, ’73, after 47 years 
as construction engineer in the Public Works Depart- 
ment of Boston. Seven more did not survive through 
their seventies, including Whitaker, Cross, and 
Forbes; Hinman, famed as a rifle marksman and for 
20 years the first appointee as State Gas Inspector of 
Massachusetts; and Robert A. Shailer, ’73, chief engi- 

(Concluded on page 286) 





B.1-W. 


TYPE SRHT HIGH TEMPERATURE HOOK-UP WIRE 


Patented 
B.I1.W. Type SRHT (Synthetic Resin High Temperature) is the designation for a series of electronic hook-up wires 
for high temperature applications. Generally they conform to the requirements of Spec. 15W9 and are made in all 
gauge sizes, #26 to #6 in all colors. 
B.I.W. Type SRHT is the smallest diameter, lowest cost high temperature wire. It is insulated with the very thinnest 
layer of DuPont “teflon” tape, multi-lapped and thoroughly sealed with silicone to be both moisture proof and high 
heat resistant. Rated 300 volts AC, 450 DC it is tested at 1,000 volts AC. It is made with four types of coverings to be 
serviceable under different conditions: 
SRHT(NL) rated at 125°C is nylon braid covered and finished with flexible flameproof lacquer. 
SRHT(CV) rated at 150°C is covered with a unique abrasion resistant braid saturated with silicone resin. 
SRHT(GYV) rated at 200°C is covered with fibreglass braid saturated and finished with silicone resin. 
SRHT(GS) rated at 200°C is silicone treated fibreglass braid shielded with a tinned copper braid. 
PERFORMANCE DATA 
HEAT RESISTANCE — Withstands baking at 200°C for 96 hours followed by flexing and dielectric test. 
COLD RESISTANCE — Withstands flexing at —55°C followed by dielectric test. 
MOISTURE RESISTANCE — After immersion in hot water for one hour withstands dielectric test of 2500 volts and has an 
insulation resistance of 500 meg/M ft. 
FLAME RESISTANCE — Self-extinguishing after exposure to 15 seconds flame test with sample held at 45° angle. 


SRHT (NL) SRHT(CV) SRHT(GV) SHIELDED SRHT (GS) 








CONDUCTOR Resistance Outside List Outside List 
Gauge PerMFt. Current Diameter Net Wet. Price Diameter Net Wat. Price 

Size Strands at400°F. Rating* + or —.005” Ibs/M’ Per 100 Ft. + or—.005” Ibs/M’ Per 100’ 
26 12 85. 8 -050” 2.0 $ 7.00 .070” 6 8.50 
24 7 45. 1.3 055” 2.5 7.00 .075” 7 8.60 
24 19 53. 1.5 055” 2.5 8.00 .075” 7 9.60 
22 7 28 6 .060” 3.5 7.50 -080” 8 9.20 
20 ¥ 17 10 -070” 5.0 8.00 -090” 10 9.80 
18 7 11. 15 -080” 7.5 8.50 -100” 13 10.50 
16 19 8.1 20 -090” 10 10.00 -110” 17 12.10 
14 19 5.1 27 -105” 15 13.00 125” 23 15.40 
12 19 3.2 37 135” 26 17.00 155” 35 20.00 
10 37 1.9 50 -150” 40 20.00 | -170” 51 23.20 
8 133 a2 67 -200” 60 26.50 | .220” 74 30.00 

6 133 -74 91 -240” 92 32.00 260” 107 _ 36.00 








* Based on single conductor in free air at 220°F ambient temperature. 


BOSTON INSULATED WIRE AND CABLE CO. 





BOSTON 25, MASSACHUSETTS 
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Performing faultlessly in former trouble spots, Acushnet pre- 
cision-molded rubber parts have proven to be the answer to 
many application problems. Advanced techniques in com- 
pounding synthetic and natural rubbers, skilful designing and 
mold-making enable Acushnet to produce parts that meet your 
special requirements. Our en- 

gineers will gladly collabo- 

rate with your designers or 

PROCESS COMPANY make separate recommenda- 

NEW BEDFORD, MASS., U.S. A. tions. 


Address all correspondence to 
774 Belleville Ave., New Bedford, Mass. 
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Here’s Hose 





Gondoz HOMO-FLEX HOSE 


You wouldn't tie your hose in knots like this, but it’s 
reassuring to know you have a hose that can take 
all the bends and twists of on-the-job use without 
kinking or breaking down under the strain. Your 
men, too, appreciate this easy-to-work-with hose, 
because it’s so flexible and light in weight. 

Condor Homo-Flex is a truly different hose . . . strong 
and streamlined. A real Cost Saver in production 
and maintenance operations. Styles for Air, Oil, 
Water, Suction, Spray and various other uses. 
Folder #6879C — yours for the asking. 


Ry RAYBESTOS-MANHATTAN, inc. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 





PIPE FABRICATING 
SPECIALISTS 


for Oil, Chemical, Concrete, Asphalt 
and other industrial Requirements 


Butt Welds * Bending (all types) * Coiling 
Machining (inside and outside) * Cutting 


Threading * Beveling * Lining * Pickling 
Galvanizing * Sand Blasting * Preheating 
Heat Treating * Stress Relieving * Testing 


to meet the most exacting specifications 
with absolute satisfaction 


Fabricating Division 
ALBERT PIPE SUPPLY CO. "< 
BERRY ot NORTH 13th STREETS 
BROOKLYN 11, N.Y 
Phone: EVergreen 7-8100 
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WILLIAM D. NEUBERG CO., INC. 


GRAYBAR BUILDING 420 LEXINGTON AVE. 
NEW YORK 17, N. Y. 
TELEPHONE OREGON 9-2550 
CABLE—"WILNEUBERG" 


Heloste Hoste He Hoke Hecke He ere He oe Ke Kee Hee ake 





Plans Reports 
Specifications Evaluations 
Supervision Consultation 
HOLMES & NARVER 
INCORPORATED 
ENGINEERS 
824 South Figueroa Street, Los Angeles 14 
James T. Hotmes D. Lee Narver 
M.LT. °14 Stanford °14 
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neer on the construction of the East Boston and of 
New York’s Queensboro tunnels, and consulting engi- 
neer on the Cambridge subway. 

Nearly one-quarter of the original 36, however, be- 
came octogenarians. Williams reached 84; and Elliot 
Holbrook, ’74, reached 85. Emerson who, in 1903, re- 
tired to his native Hawaii, by then a Territory of the 
United States, and devoted the 27 remaining years of 
his life to research in conchology, became 87; and Ed- 
ward H. Foote, ’71, and Stone each lived to 88. 

Willard, the first President of the Architectural 
League of New York in 1881, died in 1942, aged 93. 
Richards passed his century mark on August 26, 1944, 
and continued on three-quarters of the way toward 
101. He died March 27, 1945, as one of the three per- 
sons ever elected honorary members of the Alumni 
Council. Allen became 96 on July 10, 1947, and lived 
until June 6, 1948. He was the last of the original 36 to 
go — and when he did go he went as an active mem- 
ber of the Alumni Council who had participated in 
the Council’s discussions as recently as the 259th 
Meeting, held at the Graduate House on the evening 
of November 24, 1947. 





N. A. LOUGEE & COMPANY 


ENGINEERS 
Successors to J. H. Manning & Company 


Reports—Appraisals—Depreciation Studies 


Rate Cases—Business and Economic Studies 


NEW YORK 
L. H. Matrnews °13 
J. W. McDona tp, Jr. °20 


120 BROADWAY 
N. A. Loucgg *11 


CHARLES N. DEBES 
AND ASSOCIATES 


Engineers and Consultants 
Plans, Specifications, Construction Supervision 
Industrial Plant and Commercial Projects 
Electrical — Mechanical — Sanitary — Structural 


ROCKFORD TRUST BLDG. ROCKFORD, ILL. 
C. N. Deses °35 











SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plant Water Systems Disposal Plants 


Air Cenditioning Systems 


NEW YORK, N.Y. 
J. F. Hennessy °24 











JAMES F. DOWNEY & STAFF 


INDUSTRIAL ENGINEERS 


WORK LOADS, JOB CLASSIFICATION, 
EQUIPMENT UTILIZATION, 
PLANT LAYOUT, PRODUCTION CONTROL 
LABOR RELATIONS 


20 NORTH BROADWAY 
WHITE PLAINS, N. Y. 
James F. Downey, ‘20 


SOUTHERN OFFICE: 
GREENSBORO, N. C. 














PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 553 Boylston Street, Boston, Mass. 
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320 Huntington Ave., Boston 


HUNTINGTON SCHOOL FOR BOYS 


Grades Nine to Twelve. 
Thorough preparation for entrance to M.L.T. 
and other technical schools. 
Regular and summer courses. 
William G. Wilkinson, Headmaster 
Tel. Kenmore 1800 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 


Reports — Examinations — Appraisals 
Machine Design — Technical Publications 
BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Airports — Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


Boston New York 





DRUMMEY-DUFFILL, INC. 


Architects—Engineers 


80 Boylston Street 
Boston 16, Mass. 


Wm. W. Daumner, °16, B.S., M.A., Hucu P. Durrnt, '20, S.B., S.M., 
A.LA. M., Am. Soe. C.E. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 
Hersert S. CLEVERDON 10 Wa.po F. Pike *15 


Structural Designs Fopndations 
Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





EapiE, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 


500 FirtH AVENUE New York 18, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.LT. °11 


MAURICE A. REIDY 
Consulting Engineer 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARKWEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling W ater 
and Heat Recovery Systems 
246 Walnut Street, Newtenville BIGelow 8042 
J. B. Starkweather, B.S. M.I1.T. ‘21 


THE COSMA LABORATORIES CO. 
1545 East 18th Street Cleveland 14, Ohio 


Chemical Analysis — Testing — Consulting Engineering 
Testimony and Research 


H. Seymour Corton, M.I.T. ‘21 R. W. Fascumurn, Case 32 
Director Assistant Director 





THE KULJIAN CORPORATION 
1200 North Broad St., Philadelphia 21, Pa. 
CoNSULTANTS—ENGINEERS—CONSTRUCTORS 
Specialists in 
Urmuiry, InpuSsTRIAL, AND CHEMICAL FiIELDs 
Offices in 
Washington, D.C.—St. Petersburg, Fla—Rome, Italy 


Calcutta, India 
H. A. Kursu, "19 A. H. Kursuan, "48 


Moran, Proctor, FREEMAN & MUESER 
ConsuLTING ENGINEERS 
420 Lexincton AVENUE New Yor« 17, N. Y. 
Foundations for Buildings, Bridges and Dame; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pardo, Proctor, Freeman & Mueser 
I A Cc " Wuium H. Muzsen, ‘22 





Ap. Correos 614, Caracas, Venezuela 





FABRIC RESEARCH LABORATORIES 


INCORPORATED 


Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 
W. J. Hameuncen, ‘21 K. R. Fox, "40 E. R. Kasweir, '39 


WituiaM W. Russet ’22 Epcar P. Patmer °25 
PALMER RUSSELL CQ., Realtors 
1320 Beacon Street Brookline 46, Massachusetts 


Compete Mortcace Service 


Business Loans to Corporations and Institutions 
Loan Correspondent for the Penn Mutual Life Insurance Company 





GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Malcolm G. Davis '25, Vice President Allen W. Reid "12 E. C. Edgar ‘35 


Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York, N. Y. Reading, Pa. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 
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FAirmount 5105 EXpress 7766 
FRANK MASSA 


Electro-Acoustic Consultant 


3393 Dellwood Road 3868 Carnegie Avenue 
CLEVELAND, OHIO 





he Heart 
. of the 


Company 


The Foundry is the heart of Draper Corporation. 
It is here that the manufacture of a loom begins 
and the most important elementary operations are 


performed. 


Without good iron, the most careful machining 
and assembly is useless. By continuous control of 
the melt, a team of chemists, physicists, and expert 


foundrymen make sure that Draper iron is the best. 
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FOR PETROLEUM 
PRODUCTS STORAGE 














CONSERVATION 








@ Supplying dealer outlets over a 40-mile radius... this major 
: AT WORK oil company terminal is typical of Graver installations from 
: c 
_— coast to coast. 





At this location are ten 33 x 48-foot tanks fabricated and 
erected by Graver — five cone roof tanks for kerosene and fuel 
oil and three cone roof tanks interconnected with two Expansion 
Roof Tanks for vapor saving gasoline storage. 


With the emphasis on conservation it is imperative to 





recognize the value of the Graver Expansion Roof in preventing 


Manifolding the vapor spaces of several evaporation losses. It is likewise important to rely on Graver 


cone roof tanks to the vapor space of experience and facilities in the purchase of steel storage tanks 
the Expansion Roof Tank forms a , : . 
closed system and prevents breathing for gasoline, kerosene, or fuel oil—whether it be field erected 
ili sses throughout the entire ‘ 
aud friing fesse: eanghest the entire cone roof tanks or shop built bulk tanks. In any event... for any 
battery. The record of savings with / 
this system is open for your inspection. storage requirement ... get in touch with Graver. 








FABRICATED PLATE DIVISION 


GRAVER] uve Tax 5 wes.co.nte 
NEW YORK 7 PHILADELPHIA e CHICAGO « CATASAUQUA, PA, « iota e SAND SPRINGS, OKI Ag 

















100 to 500 Mc 
olxe | a W-Vie):2 


Boor oscillator, designed for use as a power source for 
general laboratory measurements and testing, covers 
the frequency range of 100 Mc to 500 Mc. With its asso- 
ciated power supply it is small, lightweight and compact. 
The entire range is covered with a single-dial frequency 
control with a slow-motion drive equipped with an 
auxiliary scale. 


FEATURES 


@ Dial calibrated directly in megacycles to an accuracy of + 
1% 
@ Vernier dial with 100 divisions, covering the oscillator range 
yr in ten turns 

The tuned circuit of the Type 857-A @ Output through a coaxial jack with provision for varying 
Oscillator is our well-known Butterfly coupling 
type. The difficulty of sliding contacts @ Output of %-watt at 500 Mc 
in-any part of the oscillator circuit is @ Electron-ray tube in power supply to indicate grid current and 
avoided in this unique construction. furnish indication of oscillation 
The photograph above shows the out- @ Filament and plate power furnished by the Type 857-P1 
put coupling loop and output jack. Power Supply which is furnished with the oscillator 
Coupling can be changed from maxi- TYPE 857-A U-H-F OSCILLATOR (with power supply) .. 
mum to almost zero by rotating the $285 
output jack. 


GENERAL RADIO COMPANY sanzcts.c: 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 





